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Daily mutual fund net asset value predictability 
and the associated trading profit opportunity 

Daily changes in mutual fund net asset values (NAVs) are both serially 
correlated and predicted by prior-day movements in market indices. The 
major source of NAV predictability is fund companies using stale prices for 
non-trading assets in calculating NAVs. Stale prices, and thus NAV pre- 
dictability, are most common for less liquid or more volatile assets and for 
international assets that trade in different time zones. Investors in interna- 
tional equity, U.S. small-cap equity, and high-yield bond funds can exploit 
this phenomenon and earn abnormal returns of 9-12 percent, 6-8 percent, 
and 2-4 percent, respectively, while making only four roundtrip trades per 
year. Although many funds charge loads or short-term transaction fees that 
would reduce or eliminate the profitability of such a strategy, a survey of 
the seven largest no-load mutual fund companies found that 40 out of 83 
funds with profit opportunities greater than 4 percent had no such fees. 
If investors can avoid these trading frequency restrictions, e.g. by moving 
money between fund families, they can earn excess returns of roughly 36, 
18, and 10 percent in these three types of funds. 

It is well known that non-synchronous trading generates serial correla- 
tion in daily portfolio returns. 1 This is not generally regarded as a violation 
of market efficiency, since if one tried to buy a portfolio containing securities 
with stale prices after the market had risen, one would likely find the hold- 
ers of the securities demanding more than the stale prices, eliminating the 
profit opportunity. 2 The difference with mutual funds is that the funds com- 
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mit themselves to buy or sell their funds' portfolio at whatever NAV they 
calculate. 3 In principle, fund companies could adjust the pricing of non- 
trading securities to reflect market movements and thus eliminate any NAV 
predictability; most funds reserve the right to do so in their prospectuses. 4 
In practice, funds adjust last-trade equity prices very rarely, although they 
do use third-party pricing services to calculate the value of non-trading 
bonds. The analysis in the first section suggests that any adjustments made 
to equity-fund NAVs remove only 0-20 percent of predictability and that 
the adjustments made to high-yield bond prices actually exacerbates the 
predictability of NAVs. 

The potential to profitability trade mutual funds based on NAV pre- 
dictability has been mentioned in a few recent papers. 5 This paper makes 
two main contributions to this literature. First, it documents NAV pre- 
dictability much more comprehensively than has been done before, exam- 
ining all asset classes and using data that include 95 percent of funds in 
the Morningstar universe. NAV predictability is most pronounced in in- 
ternational funds, the focus of other studies, but large profit opportunities 
also exist in U.S. small cap equity, high-yield bonds, and specialty equity 
funds (e.g., energy, precious metals, and real estate). NAV predictability is 
not a recent phenomenon; it is present to roughly the same extent in data 
back to 1986- This paper uses a refined trading rule that yields higher esti- 
mates of trading strategy profitability than in previous studies, 6 suggesting 
a more urgent need for changes in mutual fund policies. It also examines 
cross-sectional differences in trading profitability across funds, producing 
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results that are both consistent with stale prices being the primary cause of 
NAV predictability and potentially helpful in the ex-ante selection of funds 
likely to exhibit predictability. Any reader who dismissed earlier findings 
about NAV predictability as an economically insignificant profit opportu- 
nity, as a data mining result with insufficient evidence about the source of 
the anomaly, or as coming from a small sample of funds, a short time series, 
or a single asset class should reconsider their position. 

Second, this paper provides insights useful to fund companies or regula- 
tory authorities interested in reducing the threat to buy-and-hold investors. 
An analysis of short-term trading fees that are currently used by some funds 
to limit trading profit opportunities reveals that the fees are neither large nor 
universal enough to protect buy-and-hold investors. Given that eliminating 
the trading profit opportunity through fees alone would require short-term 
trading fees of about three percent in no-load international funds, a level that 
is not likely to be readily accepted by investors, reducing NAV predictabil- 
ity by updating stale prices is an attractive alternative, but not without its 
difficulties. An obvious methodology of using ADRs or U.S.-traded World 
Equity Benchmark Shares (WEBS) to update prices is problematic since ev- 
idence in this paper reveals that returns in these securities are predictable in 
the same way that fund NAVs are. Furthermore, the evidence that the price 
updating currently done for high- yield bond funds actually exacerbates re- 
turn autocorrelation and increases overall predictability suggests that price 
updating methodologies need to be scrutinized carefully. 

The remainder of the paper is organized in five sections. The first section 
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documents the predictability of daily NAV changes by lagged NAV and S&P 
500 changes and compares the predictability of fund NAVs with unadjusted 
portfolios of similar assets, finding that any adjustments to equity closing 
prices remove only 0-20 percent of predictability and that the adjustments 
made to high-yield bond prices exacerbate predictability. The second sec- 
tion estimates the excess returns from trading based on the predictability 
of NAVs. The third section examines the cross-sectional variation in fund 
holdings and characteristics and trading strategy profitability, finding that 
investors can improve on the excess returns for a fund category by choosing 
smaller, higher-turnover funds that are more focused on emerging markets, 
assets traded in other time zones, small-cap growth equities or low-rated, 
long-maturity bonds. The fourth section finds that returns in exchange- 
traded closed-end mutual funds, WEBS, and ADRs are predictable in the 
same manner as open-end fund NAVs, suggesting a lack of awareness of the 
phenomena discussed in this paper by the primarily non-institutional in- 
vestors in these relatively illiquid instruments. Index-linked securities that 
are liquid and primarily institutionally traded, such as index futures and 
spiders, do not exhibit predictable returns. The fifth section examines the 
short-term trading fees imposed by no-load funds, finding that their impo- 
sition has been non-uniform across fund families and only partly related to 
the size of the trading profit opportunity. The final section recommends that 
funds update last-trade equity prices (and revise the bond price updating 
formulas) to reduce NAV predictability and discusses some of the legal and 
institutional issues involved. 
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I Predictability of daily NAV changes 

This section documents the predictability of daily net asset value changes. 
The first subsection discusses the data used in this paper. The second and 
third document NAV predictability due to serial correlation, predictability 
by prior-day market index changes, and day-of-the-week effects. The fourth 
subsection estimates a predictive model on which a trading strategy could 
be based. 

LA Data 

The data on daily net asset values of mutual funds were downloaded from 
quote.yahoo.com] the original source of the data is Commodity Systems, 
Inc. Data was available for 8,763 of the 9,220 funds in the Morningstar 
universe that had ticker symbols. 7 Since data before 1996 was only sparsely 
available, the main sample was restricted to the years 1996-99. An average 
of 698 days (2.9 years) of data was available for each fund. 8 Cross-sectional 
data on the mutual funds were taken from the October 1999 Morningstar 
CD-ROM; the median date of the fund composition data on this CD was 
June 1999. Data on market indices were downloaded from quote.yahoo.com 
and from the Morgan Stanley Capital International web site (msci.com). 

The daily return data required some cleaning. Out of 6.1 million daily 
return observations, 228 with absolute values greater than 30 log percentage 
points were removed. Of these, 23 were due to NAV changes by a factor 
of either 10 or 100, and 44 were changes that were reversed within 2 days 
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and thus likely to be data entry errors. Eighty percent of the remaining 
161 large changes were negative and fifty percent were in December, so 
they are probably mostly due to non-inclusion of dividend and capital-gain 
distributions. Some dividend data was available in the quote.yahoo.com 
data, 9 but it was recorded with payment dates rather than recording dates, 
which is when dividend and capital gain distributions are reflected in net 
asset values. 10 

Non-inclusion of distributions is a problem with the data but not an 
overly serious one. 11 The profitability of a trading strategy will be calculated 
in a way that makes it independent of the overall level of returns in the 
given fund; it will be measured as the excess returns to the strategy over 
the returns to holding the fund and cash in proportion to the number of 
days the fund was held under the strategy. The main result of dividend 
non-inclusion is the introduction of noise into 0.5-1.0 percent of the daily 
NAV observations. This noise reduces the efficiency of estimation and forces 
us to use heteroskedasticity-robust standard errors. It also biases serial 
correlation coefficient estimates downward and towards zero and could bias 
other the coefficients on other predictive variables if they were correlated 
with dividend distribution (e.g., the coefficient on prior-day market indices 
if dividends were usually declared following days the market rose). Given 
the removal of observations with large changes, however, the expected size 
of these biases is not large. 12 Furthermore, correcting the biases would 
strengthen the main conclusions that fund returns are serially correlated 
and positively correlated with prior- day market indices. 
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LB Serial correlation and correlation with prior-day market 
indices 

Table I contains estimates of serial correlation and the degree to which 
returns are predicted by the prior-day change in the S&P 500. For U.S. 
equities, portfolios of the 8,849 CRSP stocks separated into market capital- 
ization deciles are compared with U.S. equity mutual funds holding stocks 
with median market capitalizations falling in the same decile. For interna- 
tional equities, international funds are compared with the MSCI index for 
the region they cover. For bonds, corporate investment-grade and high-yield 
bond funds are compared with portfolios of bonds with prices available in 
Datastream that are weighted to have the same average maturity and mix- 
ture of credit ratings as the bond funds. The results suggest that: 1) S&P 
predictability is present to the same degree in international and U.S. small- 
cap equity funds as in unadjusted equity portfolios, 13 2) international and 
U.S. small-cap equity funds have roughly 100 and 70 percent of the serial 
correlation of unadjusted portfolios, respectively, 3) S&P predictability is 
present for unadjusted bond portfolios but not bond funds, and 4) serial cor- 
relation is lower for investment-grade bond funds but significantly higher for 
high-yield. The first two results are consistent with very limited adjustments 
being made to last-trade equity prices when calculating NAVs; the second 
two results are consistent with adjustments being made to bond prices that 
in the case of high-yield bonds actually exaccerbate predictability. 14 

Table II contains 1-day and 2-day serial correlation and prior-day S&P 
correlation for nine broad groupings of the 48 Morningstar fund classifica- 
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tions (the results for all 48 classifications are in Table Al). Several differ- 
ences between the equity and bonds funds are apparent. First, daily returns 
are 4-5 times as volatile for equity funds as they are for bond funds. Sec- 
ond, the prior-day S&P 500 change performs much better as a predictor of 
equity-fund returns than of bond- fund returns. Adding other market indices 
such as the 10-year Treasury yield to the predictive model has a greater pro- 
portionate impact for bond funds. Third, the 2-day lagged NAV changes 
are not useful predictors for the equity funds but are useful for high-yield 
and municipal bond funds, suggesting that assets in these funds may go 
untraded for multiple days. 

Within the equity funds, small-cap fund NAV changes are much more 
predictable than for large-cap funds, and international funds are more pre- 
dictable still Within bond funds, high-yield and municipal bond fund 
NAV changes are much more predictable than for Treasury or investment- 
grade corporate bonds. The null hypothesis that large-cap equity fund NAV 
changes are not predictable is not rejected in any of the three regressions, 
while it is strongly rejected for other equity funds and high-yield and mu- 
nicipal bond funds. 

LC Day-of-the-week effects 

Another source of predictability in portfolio returns is the weekend effect, 
some of which can be attributed to the tendency of closing prices to be 
ask prices on Friday and bid prices on Monday (Keim and Stambaugh, 
1984). Almost all large fund families claim in their prospectuses to use an 
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average of bid and ask prices to calculate their NAVs, so it is interesting to 
test whether day-of- the- week effects are any smaller in fund NAVs than in 
unadjusted portfolios. Table III reports estimated day-of-the-week effects for 
CRSP deciles and equity funds with comparable median market caps. Both 
funds and CRSP portfolios have higher returns on Tuesday, Wednesday, and 
Friday than on Monday and Thursday; this is slightly more true of large-cap 
than small-cap funds. 15 Day-of-the-week effects are at least as large in fund 
NAVs as in unadjusted CRSP portfolios, suggesting that little correction is 
made for bid-ask bounce as claimed in fund prospectuses. 

Other sources of return predictability, such as the January effect, may 
also be helpful in predicting fund returns, but these will not be investigated 
in this paper given that the concentration of the data in 1997-99 reduces 
the power for estimating month or other annual effects. 

I.D A predictive model 

This section estimates and examines the power of a predictive model based 
on the phenomena discussed above. Table IV contains the results from 
regressions modeling NAV changes as a function of 2-day lagged own-fund 
NAV changes, 2-day lagged category-average NAV changes, and 1-day lagged 
changes in market indices. 16 Two-day lagged NAV changes are used since 
fund purchasing decisions typically need to be made before current-day 
NAVs are known. The market indices are chosen to have a limited amount 
of overlap and multi-colmearity. The indices included are the S&P 500, 
Russell 2000, the 10-year Treasury yield, and the all-country MSCI Europe, 
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Asia-Pacific ex. Japan, Japan, and Latin America indices for free capital 
markets. 

We learn four things from Table IV. First, consistent with the results 
in Table II, international and small-cap equity and high-yield and munici- 
pal bond funds have the most predictable returns. Second, although funds 
exhibit serial correlation, once category-average changes and market indices 
are controlled for, the own-fund NAV changes provide little additional pre- 
dictive power. Third, category- average NAV changes are useful predictors 
for high-yield and municipal bond funds, perhaps because an index targeted 
to those assets is not used in the model. Fourth, the U.S. equity indices 
are the more useful predictors for equity and high-yield funds than for other 
bond funds, while the 10-year yield is more useful for bond funds than equity 
funds . 

The predictive power of the model in Table IV can be improved for 
specialty equity funds by including U.S. market indices that are relevant for 
these funds. Table V compares the predictive power of models including and 
not including category-specific indices for natural resource , precious metals, 
and real estate funds. In all cases, including a category-specific index in 
the model increases predictability and reduces or eliminates the predictive 
role of the general equity index; this is especially true of the international 
funds. This suggests that in a trading strategy, switching to specialty funds 
may be an alternative to cash on days that the general market is declining 
but the category-specific index is up. In the trading strategy profitability 
calculations below the possibility of switching to specialty equity funds will 
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be ignored, but it should be remember that these funds may provide a means 
for improving on the already quite high profitability estimates calculated in 
this paper. 

The predictive power of the model can also be improved using intra-day 
changes in the S&P 500. Chalmers et. al. (1999) report that change in the 
S&P 500 after 2:00 PM has more predictive power than the close-to-close 
change for U.S. small-cap equity funds. I confirm this finding and also find 
that S&P 500 change after 11:30 AM (when European markets close) has 
more predictive power for European funds and the 10:00 AM - 4:00 PM S&P 
500 change has more predictive power for Asian funds than the overnight 
change. 17 This is all consistent with the source of predictability being stale 
prices, since S&P 500 changes after European and Asian markets close are 
not reflected in closing prices for stocks traded only on foreign exchanges, 
and S&P 500 changes after 2:00 PM are less likely to be reflected in the 
last-trade prices of infrequently trading small-cap stocks. 

In contrast adding day-of-the-week effects to the model increases pre- 
dictive power only slightly (Table A3). The main effect is for large-cap U.S. 
equities, for which lagged market indices have relatively little predictive 
power. The next section examines the profitability of trading using models 
like the one in Table IV. 
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II Profitability of a trading strategy 

A trading strategy designed to take advantage of the predictability of fund 
returns would involve buying when expected future returns are high and 
selling when they are low. In practice this would involve checking the market 
at 3:55 PM each day and switching between the fund and cash depending 
on whether expected next-day returns are high or low. 18 In this section, 
the profitability of such a trading strategy is defined as the expected excess 
return from shifting between a fund and cash less the return from holding the 
fund and cash in proportion to the number of days they were held under the 
strategy. The main advantage of this approach is that the estimate of excess 
returns does not depend on the average return to the fund in the period 
studied. As is shown below, four years of data is sufficient to conclude that 
trading international funds based on NAV predictability outperforms a buy- 
and-hold strategy. Four years of data is not sufficient, however, to conclude 
whether holding international mutual funds has positive or negative excess 
returns relative to cash in a CAPM or multi-factor model , and so we choose 
a measure of profitability that is feasible given the time spanned by the data. 

This measure of trading strategy profitability is most appropriate for 
individual investors who are substituting the trading strategy for funds and 
cash that they would otherwise hold as part of an optimal portfolio. Institu- 
tional investors who are financing the strategy by borrowing at the risk-free 
rate would evaluate the strategy based on the expected excess returns rela- 
tive to a CAPM or multi-factor model, i.e. the alpha, of the strategy. This 
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can be obtained by adding the excess returns estimated in this section to 
half the expected alpha of the underlying fund. Morningstar calculates al- 
phas of -L3, -0.8, and -0.8 for international equity, U.S. small-cap equity, 
and high- yield bond funds, respectively over the lives of the funds. 19 An 
alternative approach would be to assume that the expected excess returns 
on all of the funds holdings are zero and that the expected alpha of the 
fund is the expense ratio plus the turnover rate times the trading costs; this 
yields expected alphas of -2.5, -2.2, and -2,1 for international equity, U.S. 
small-cap equity, and high-yield bond funds, respectively. 20 In any case, 
the adjustments of 0.4-1.2 percent are small relative to the excess returns 
calculated below. 

If we assume that predicted fund returns are normally distributed and 
serially uncorrected, a simple and intuitive formula for the profitability of 
the trading strategy can be derived. This section derives the formula, uses it 
to estimate trading strategy profitability both in and out of sample, and then 
compares these estimates with the results from simulations of the strategy 
for 1998 and 1999. We find that the formula is a close enough appoximation 
to simulated profitability to merit discussion. 

II.A Trading strategy returns assuming normal and serially 
uncorrelated predicted returns 

Assuming predicted returns are serially uncorrelated, the excess returns to 
a trading strategy as defined above can be written as: 
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E(tt) = N - (E[dP | E{dP) > T+] - E[dP | £(dP) < T_]) 
* v ' 

Number of roundtrip trades times the expected gain 
from buying and selling vis-a-vis the buy-and-hold strategy 

where N is the number of round-trip trades per year, dP is the daily 
fund return less its mean, and T + and T_ are the buy and sell triggers 
in the trading strategy. The triggers are set to achieve a given number 
(N) of roundtrip trades per year. If normalized predicted fund returns are 
distributed with c.di. $() and p.dl </>(), they are given by: 



T + = ^.$-1(1-—) 

If the distribution of expected returns is normal, substituting these trig- 
gers into the expression above and evaluating yields: 



E(*) = 2S3.<f>[$~ 1 (— )]-r-<r /w 
> v * ' 

Profit factor pred 

where (Tf un d and a we d are the standard deviations of fund returns and 
predicted NAV changes, and r is the correlation of predicted and actual fund 
returns. The profitability of the trading strategy is thus a simple function 
of the number of roundtrip trades per year (TV), the degree to which fund 
returns are predictable (r), and the volatility of fund returns {(J fund)- For 
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N — 4, the trading strategy probability is about 18 times a pred (see Figure 
1 for a graph of the profit factor function). 

ILB Actual trading strategy profitability 

The formula above assumes that predicted NAV changes are normally dis- 
tributed and serially uncorrelated. Distributions of financial market move- 
ments in fact tend to have fatter tails than the normal distribution, which 
implies that the above expression may be an underestimate of trading strat- 
egy profitability. Likewise, the previous section suggests that predicted NAV 
changes might be positively serially correlated, which implies that buy and 
sell decisions would be followed by an upward and downward drift of NAVs, 
again suggesting that the formula above would be an underestimate. Em- 
pirically, however, the formula does fairly well. 

Table VI contains estimates of the trading strategy profitability for the 
nine broad fund categories (see Table A4 for all 48 Morningstar classifica- 
tions) based on the regression model estimated in Table IV. 21 Profitability 
is estimated three ways. First, using the formula derived above. Second, 
by measuring the difference between the returns on the days following buy 
and sell triggers. This is done using one and six-day windows. Third, by 
simulating the profitability of the strategy for 1998 and 1999 by assuming 
that the investor began in cash, bought at each buy trigger, and held until 
the next sell trigger. These simulated returns are calculated both in ab- 
solute terms and as the residuals from CAPM and multi-factor models. 22 
The first method is estimated both in and out of sample, while the second 
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two are calculated out of sample. For the second two methods, the buy and 
sell triggers are determined by estimating the model in Table IV using only 
pre-98 data and setting the triggers to achieve four round-trip trades per 
year using the pre-98 distribution of predicted returns. 23 

The different methodologies have different advantages. The one-day win- 
dow version of methodology 2 yields the most precise estimates, but at the 
cost of ignoring the drift in returns after buy and sell triggers. For high-yield 
and municipal bonds, which had high two-day lag autocorrelation (Table II), 
this drift is substantial. In general, the one-day window version of method- 
ology 2 yields estimates in accord with those estimated using the formula, 
whereas the other methodologies yield higher but noisier estimates. 

The highest returns from the trading strategy are offered by interna- 
tional equity funds, followed by U.S. small and medium-cap equity funds. 
High-yield and municipal bond funds offer lower returns despite their high 
return predictability (Table III) due to their lower volatility. Within in- 
ternational funds, emerging market funds offer slightly higher returns than 
Europe and Japan funds due to both higher predictability (Table A2) and 
higher volatility (Table Al). Within small and mid-cap IIS. equity funds, 
the formula and one-day window method suggests that growth funds offer 
higher returns mainly due to higher volatility, but this result does not appear 
in the calculations with longer windows. 
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II. C Reconciliation with Chalmers, et. al. (1999) 

The excess returns of 9-12 percent calculated for international funds is al- 
most an order of magnitude higher than the headline figure of 1.2 per- 
cent excess returns from short-term trading U.S. equity funds reported by 
Chalmers, et. al (1999). Given the magnitude of the difference, it is im- 
portant to understand the reasons for the differences in the two results. 

The source of the differences in the results are summarized in Table VII. 
The first row contains the Chalmers, et. al results for all equity funds and 
all international (equity and bond) funds. They estimate the profitability of 
a trading strategy based only on past movements in the S&P 500 by taking 
the difference between fund returns following top and bottom quartile S&P 
500 return days. The second row contains my attempt to replicate their 
results using the same time period (2/98-7/99) but my sample of funds 
(which includes 8,763 funds instead of 929). My results are close although 
I find higher profitability for international funds; this profitability figure 
increases when the international bond funds are dropped. Expanding the 
time period to 1998-99, the time period I use to estimate out-of-sample 
trading strategy profitability, has little effect on the results. 24 

The major differences affecting the results are in the last three rows. 
First, Chalmers et. al. estimate the profitability of a four roundtrip per 
year strategy using an extremely conservative method; they compare returns 
following days in which SfeP returns are in the top and bottom qualities. 
An investor who only wanted to make four roundtrips per year should in- 
stead wait until expected returns are in the top 3%: doing so almost doubles 
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expected profit per trade assuming a normal distribution (although in this 
sample the effect is a little less than that). Second, Chalmers et. al. con- 
dition their strategy only on the S&P 500; as discussed above this ignores 
useful information in other indices, e.g. the Russell 2000 for U.S. small-cap 
equities and international indices for emerging market funds. Third, esti- 
mating profitability using next-day returns ignores the drift in returns that 
follows buy and sell triggers. 

The difference between the 1.2 and 9-12 percent excess return estimates 
can therefore be summarized as follows. First, Chalmers et. al. choose 
to highlight the 1.2 percent returns they calculate for U.S. equities rather 
than the 2.5 percent they calculate for international funds. This 2.5 percent 
return increases to 4.2 percent if the sample is expanded to include more 
funds and days and if international bond funds are excluded. It further 
increases to 8.3 percent if a more selective trading rule is used, to 8.6 percent 
if other indices are used, and to (an albeit more noisy estimate of) 11.8 
percent if drift is allowed for. 

II.D Stability of results over time 

The fact that the returns from trading international funds seem to be so 
high might lead one to wonder whether this is due to the fact that volatility 
or serial correlation for international equities was especially high in 1996-99- 
Table A5 examines how a pre d from a model using only the prior-day S&P 
500 change has changed from 1986-99. 25 Comparing the 1996-99 average 
with the unweighted 1986-99 gives an indication of how representative the 
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1996-99 period was. For international and emerging market equity funds, 
<Tpred is about 20 percent lower for the entire 1986-99 period, mainly due 
to lower volatility. For U.S. small-cap equity funds, however, a pre( t is about 
10 percent higher for the full period. 26 We therefore can conclude that 
although the 1996-99 period had slightly higher than average volatility for 
international funds, the conclusions of this paper are true to nearly the same 
extent in earlier periods as well. 

Ill Cross-sectional variation in fund return pre- 
dictability 

The differences in return predictability and trading strategy profitability 
across Morningstar classifications suggest that funds dealing in less liquid 
assets and assets traded in different time zones have more predictable re- 
turns. This section examines whether these conclusions are supported by 
cross-sectional evidence across funds and whether other variables correlated 
with trading strategy profitability can be found. The results can be used 
to both further understand the phenomenon of fund return predictability 
and to identify funds likely to have high trading strategy profitability using 
information available ex ante. 

The framework for this section will be to use ln(a pre d) and its additive 
components ln(r) and ln(<j/ un a) as dependent variables in linear regressions 
on fund characteristics. This framework has the advantage of making it easy 
to decompose the relationship of a fund characteristic and trading strategy 
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profitability into its relationship with predictability and volatility. 27 
III. A Independent variables 

Potential determinants of predictability and trading strategy profitability 
can be divided into characteristics of the assets the fund holds and character- 
istics of the fund and how it is managed. For equity funds, the Morningstar 
data includes information on the share of holdings according to regional, 
sectoral, and developed/emerging market status, along with median market 
capitalization and variables to identify stocks as growth or value (price- 
earnings, price-book, price-cash flow ratios and analysts' expected earnings 
growth). For bond funds, the share of holdings by S&P rating is available, 
along with data on average coupon, duration, and the share from govern- 
ment issuers. 

Fund characteristics available include the fund family, the age of the 
fund, the total assets and number of holdings of the fund, the rate of turnover 
of its assets, the expense ratio, the loads, 28 and any purchase restrictions. 
To the extent that predictability is due to funds not investing extra effort 
in updating the prices from the most recent trade, one might expect this to 
be less of a problem for funds at larger families, older funds, larger funds, 
and funds with either fewer holdings or more assets per holding. One might 
also expect it to be less of an issue for funds with high turnover, since 
these funds may limit themselves to more liquid assets. One might further 
expect that closed funds and those with loads and high expense ratios might 
either invest in less liquid assets or be less concerned with correcting their 
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NAVs and thus exhibit more predictability, while funds that are limited to 
institutional investors might be expected to be particularly concerned with 
correcting their NAVs and thus have less predictability. 

Summary statistics for the dependent and independent variables are 
given in Table VIII. Out of 8,763 funds with some NAV data, only about 
5,000 funds had at least one year of data to estimate predictability and 
Morningstar data on both holdings and characteristics, but these 5,000 ac- 
counted for about 80 percent of total assets under management. 

III.B Results 

Tables IX and X present the regression results for equity and bond funds, 
respectively. Results are given for each of the three dependent variables for 
models without and with fund category fixed effects. By construction, the 
coefficients for ln(r) and ln(o-f un( i) add to that for ln^p^). Fund holdings 
explain about 70 percent of the variance in predictability and trading strat- 
egy profitability for equity funds and about 30-40 percent for bond funds. 
Fund characteristics explain an additional 4 and 11 percent of variance in 
profitability for equity and bond funds, respectively. Most of the predictive 
value of these variables is captured by the Morningstar classifications, how- 
ever, which explain 75-80 percent of the variance for both equity and bond 
funds; fund holdings and characteristics only explain about an additional 
2-3 percent of variance each. 

The results for fund holdings variables are roughly as one might expect. 
Funds holding foreign equities have higher trading profitability due to higher 
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predictability for funds holding European, Japanese, and Pacific/Asian eq- 
uities and higher volatility for those holding Latin American stocks. High 
predictability for European and Asian but not Latin American equities is 
consistent with the source of predictability being movements in Western 
hemisphere markets that are unrefiected in closing prices for European and 
Asian stocks. Funds with smaller market capitalization stocks and higher 
P/E stocks have higher trading profitability due to higher predictability and 
higher volatility, respectively. Bond funds with more bonds rated BB, B, 
and below B have higher profitability due to both higher predictability and 
higher volatility, while bond funds with longer duration bonds have higher 
profitability due mainly to the higher price volatility of these bonds. 

The results for fund characteristics are less consistent. Larger funds have 
less predictable returns, especially for bond funds. In addition, bond funds 
with fewer holdings have less predictable returns. The stronger relationship 
between size and predictability for bond funds may reflect higher difficulty 
or cost of adjusting bond prices to reflect market movements. Funds that are 
closed to new investors have more predictable returns, consistent with these 
funds being less exposed to short-term trading, but the results for funds with 
loads or other access restrictions are less significant. High turnover funds 
tend to have higher NAV volatility, which is consistent with high turnover 
reflecting an "aggressive" approach. 

One might expect that some fund families do a better job of adjusting 
their NAVs to avoid predictability than others, either because they are more 
aware of the issue or because their procedures to update prices are more 
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effective. Family effects on the residual return predictability from the above 
model are estimated for funds at the 59 fund families with more than 30 
funds in the dataset (Table A6) , these funds account for 70 percent of funds 
and 74 percent of assets in the sample. The hypothesis that the effects are 
all zero is very strongly rejected (with a p- value of less than 10~ 4 ); together 
the effects explain an additional 2 percent of variance in predictability. 

In summary, the cross-sectional results imply that variation in predictabil- 
ity and trading strategy profitability comes mainly from differences in asset 
holdings and less from differences in fund characteristics. These differences 
are already fairly well reflected in the 48 Morningstar classifications, and, 
as a result, the cross-sectional variables provide little additional information 
about trading strategy profitability. 

IV Predictability of returns of closed-end funds, 
index-linked securities, and ADRs 

This section tests whether the power of the S&P 500 in predicting NAV 
changes and movements in small-cap and international indices is reflected 
in the pricing of closed-end mutual funds, index futures and index- tracking 
funds (Spiders and WEBS), and ADRs. Instruments that are liquid and 
primarily institutionally traded (U.S. index futures and Spiders) are found 
to not have predictable returns, while instruments that are less liquid and 
traded primarily by individuals (closed-end funds, WEBS, and ADRs) are 
found to have returns predicted by the prior-day S&P 500. The predict abil- 
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ity of returns is not so extreme, however, that significant arbritrage oppor- 
tunities exist once transactions costs are taken into account. This consistent 
with both weak- form market efficiency and with a small group of investors 
being aware of these arbitrage possibilities while most individual investors 
are unaware of them. 

Table XI examines the prior-day S&P predictability of returns for the 
instruments studied in this section. CME-traded index futures do not have 
significant predictable returns with the exception of the Mexico IPC future. 
U.S. index- tracking securities also do not have predictable returns. Closed- 
end funds and European and Western Hemisphere WEBS and ADRs do 
appear to have predictable returns, however. Table XII tests for predictable 
returns more directly by testing whether the predictable component of next- 
day index changes can be used out-of- sample to predict next-day returns. 
Again, predictability is found for all international closed-end funds and Eu- 
ropean and Western Hemisphere WEBS and ADRs. For closed-end funds, 
the hypothesis that predictable and unpredictable index changes influence 
next-day returns by the same amount cannot be rejected. 29 In contrast, 
although changes in the S&P Mid-cap 400 and Russell 2000 indices are 
predicted by prior-day changes in the S&P 500, this predictability is fully 
incorporated in the pricing of U.S. index futures or the Mid-cap Spider. 

Table XIII compares the transactions costs for each instrument with the 
out-of-sample estimated trading profits from a strategy similar to the one 
described above that makes four roundtrips per year. The instruments with 
sufficient return predictability to generate round trip trading profits of 70 
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basis points or more all have average effective bid-ask spreads of comparable 
magnitudes. 30 The only instruments in which a trading strategy appears 
profitable are Western Hemisphere WEBS and ADRs, but this profitability 
would depend on trading at effective rather than quoted bid-ask spreads. 

V Short-term trading fees 

Many no-load funds impose short-term trading or purchase fees to discour- 
age investors from using funds for market timing. 31 These fees are paid into 
the fund (and thus are not considered loads) and are usually justified as off- 
setting the trading costs imposed by market timers on other investors. Since 
short-term trading fees are a means through which fund companies might 
seek to limit the trading strategy described above, this section examines the 
extent to which no-load fund companies use these fees and the extent to 
which the application of these fees suggests that companies are seeking to 
counter the strategy described above. 

Since data on short-term trading and purchase fees are not available 
in the Morningstar dataset, data was hand collected from the prospectuses 
of every no-load fund offered to individuals by the seven largest no-load 
fund families: Fidelity, Vanguard, Janus, T. Rowe Price, American Cen- 
tury, Dreyfus, and Scudder. Information on short-term or purchase fees was 
available for 408 funds in these families. Of the 325 funds with trading profit 
opportunities of less than 4 percent per year (estimated in-sample using for- 
mula from Section 3.1 and assuming four roundtrip trades per year), 19 
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percent (63) have fees. The proportion with fees is higher for the 83 funds 
with profit opportunities greater than 4 percent per year, where 52 percent 
(43) have fees. But even for the 11 funds with profit opportunities greater 
than 8 percent per year, only 64 percent (7) have fees. Furthermore, each 
of the seven families has at least one fund with a profit opportunity of at 
least 4 percent and no fees. 32 

These summary statistics suggest that fees are more common for funds 
with trading profit opportunities but that opportunities remain even after 
taking fees into account. This raises the question of whether the fund com- 
panies are aware of the profit opportunities and setting their fees in response 
or whether the fees simply do exist to offset trading costs as stated in the 
prospectuses. Some evidence is provided by the models in Table XIV, which 
estimate a probit model (for whether a fund has a short-term or purchase 
fee) and a tobit model (for the trading profit reduction caused by the fees 
for a fund with a 4 percent profit opportunity). 33 The independent variables 
are the predictability and volatility components of trading strategy profit 
used above. 

The results in Table XIV imply that extra trading profit potential coming 
from predictability is more likely to motivate a short-term trading restriction 
than trading profit potential coming from volatility. 34 This suggests that 
short-term trading fees are motivated by more than just stopping the trading 
profit opportunity and that this other motivation is more associated with 
predictability than volatility. Discouraging short-term flows in funds holding 
illiquid assets with high trading costs is an obvious candidate for this other 
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motivation. Running separate regressions for each firm, however, reveals 
that while the coefficients on predictability and volatility are very different 
for Dreyfus and Fidelity, they are almost identical for T. Rowe Price and 
Vanguard, 35 and the hypothesis that they are the same cannot be rejected 
for American Century and Scudder. This suggests that some firms are using 
short-term trading fees to limit trading profit opportunities, while for other 
firms, the stated motivation of offsetting transactions costs may be more 
genuine. 

This apparent difference in approach across firms, together with the 
statistically significant family effects in the models in Table XIV, may sug- 
gest differential understanding of the potential for short-term trading profits 
across firms. It is also possible that the fund families are simply taking dif- 
ferent approaches to policing short-term trading, with some using fees and 
others using more active informal monitoring. The return dillution of 5-6 
basis points and 50 basis points for domestic and international equity funds, 
respectively, calculated by Chalmers, et. al (1999) and Greene and Hodges 
(2000) may be a bigger issue for Vanguard, for example, whose investors 
may be especially return-sensitive, than for other families. 

VI Conclusion and implications 

The main message of this paper is that mutual fund NAVs are miscalculated 
in a predictable way and that this miscalculation creates a sizeable trading 
profit opportunity that is larger than previously reported. This trading 
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profit potential represents both an opportunity for investors and a threat 
to the returns to buy-and-hold investors, a threat that the 50 basis point 
return dillution calculated by Greene and Hodges (2000) for international 
funds suggests is becoming significant. Given that the international funds 
in the Morningstar universe have assets of roughly $400 billion; this 50 
basis point return dillution estimate combines with my estimate of a four- 
roundtrip trading strategy profitability of roughly 10 percent to suggest that 
there is effectively $20 billion pursuing this strategy. 36 

The currently common fund company policy of selectively disciplining 
investors who trade on NAV predictability raises further questions. The 
Investment Company Act of 1940 prohibits a fund from selling shares at 
less than NAV in order to protect existing shareholders from dilution. By 
calculating NAVs in a way that makes them predictability above or below 
the true value of a fund's assets, however, a fund is effectively offering in- 
formed investors the opportunity to buy at a discount and sell at a premium. 
This is violation of the spirit, if not the letter, of the law. If a fund com- 
pany selectively allowed an investor to trade based on NAV predictability at 
maximum frequency, that investor would earn excess returns of 36 percent 
at the expense of the other shareholders of the fund. Given the current con- 
cern over brokerage firms providing soft-money kickbacks to fund companies 
in exchange for order flow, one might also be concerned about soft-money 
being used to buy the right to short-term trade. The average international 
equity fund with assets of $330 billion spends roughly $800,000 on brokerage 
commissions per year. 37 Allowing a brokerage house to short-term trade $2 
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million at maximum frequency would be as valuable to them as all of this 
commission revenue (more valuable considering order fulfillment costs). 38 

Fund companies can eliminate the possibility of trading on NAV pre- 
dictability by either: 1) increasing the size and universality of short-term 
trading fees, or 2) adjusting last-trade equity prices and improving the 
formulas used for bond pricing adjustments to reduce NAV predictability. 
Based on the trading profitability estimates in this paper, using the first 
solution alone would require fees of roughly 3 percent and 2 percent for in- 
ternational and U.S. small-cap equity funds, respectively. Fees of this mag- 
nitude may not be readily accepted by current no-load fund investors, and 
may be difficult for one fund company to impose unilaterally (a coordinated 
imposition of these fees may violate anti- trust laws). The alternative of ad- 
justing equity prices has been not adopted by fund companies due in part 
to concerns that any adjustment policy could be subject to manipulation, 
potentially exposing the fund company to legal action. The potential for 
manipulation could be reduced by relying on third-party price adjustment 
services as is currently done for bond funds. Adjusting last-trade equity 
prices to reflect their "fair value" is currently legal and allowed for in most 
fund prospectuses. No price adjustment methodology is likely to be perfect; 
to appreciate the difficulty of eliminating predictability note that high-yield 
bond fund predictability is exaccerbated by the current price methodology 
and that a proposed methodology of adjusting international equity prices 
using ADRs or WEBS would not eliminate predictability since these instru- 
ments themselves have predictable returns. Any price adjustment method- 
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ology needs to be carefully scrutinized and should probably be combined 
with an increase in the universality and. if necessary, the size of short-term 
trading fees. 
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Notes 

x For an overview of the literature on serial correlation of portfolio returns, 
see Campbell, Lo, and MacKinlay (1997), Chapters 2 and 3. Papers on the 
contribution of non-synchronous trading to the serial correlation include Lo 
and MacKinlay (1990), Boudoukh, Richardson, and Whitelaw (1994) and 
Kadlec and Patterson (1999). 

2 See, for example, Knez and Ready (1996). 

3 This commitment is not absolute, since most mutual funds do reserve 
the right to refuse purchases or make large redemptions (e.g., greater than 
$250,000) in kind. This right is rarely exercised, however. 

4 Funds are allowed to update closing prices used in calculating NAVs 
under the 1940 Investment Company Act by substituting the "fair value" of 
the asset. 

5 Bhargava et. al (1998), Chalmers, et. al. (1999), and Greene and 
Hodges (2000) report excess returns of 8 percent, 2.5 percent, and 10-20 per- 
cent trading international funds based trading frequencies of six roundtrips 
per year, four roundtrips per year, and unlimited trading (roughly 60 roundtrips 
per year), respectively. 

6 The greatest difference is with Chalmers, et. al. (1999) who report 
excess returns to a four-roundtrip trading strategy of 1.2 and 2.5 percent 
for U.S. equity and international funds, respectively. The sources of the 
difference in estimates with this paper are discussed in Section II C. 

7 This dataset is thus more comprehensive than the TrimTabs dataset 
that is used by Chalmers et. al (1999) and Greene and Hodges (2000), 
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which covers 929 funds. The TrimTabs data does have the advantage of 
including daily flow data, which Chalmers et. al. and Greene and Hodges 
use to estimate the losses to buy-and-hold investors caused by trading on 
NAV predictability. The dataset used in this paper is also larger than the 
sample of five international funds examined by Bhargava, et. al. (1998). 

8 For the years 1997, 1998, and 1999 the sample is fairly complete, with 
data for 80, 88, and 98 percent of the days the funds in the sample were 
in existence, respectively. For 1996 and 1995 (which was dropped from the 
sample) the corresponding figures are 47 and 24 percent. Although the 
partial sample in 1996 suggests the possibility of a sample selection bias, 
1996 accounts for only 7 percent of the sample and thus is unlikely to have 
a large effect on the results. Results by year will be examined in Section 
II. D; they are fairly consistent over time. 

9 The dividend data available was very incomplete, with only 1,500 ob- 
servations compared with 6.1 million daily NAVs. 

10 For bond and money market funds, dividends are often accrued and 
subtracted from net asset values daily, while capital gains distributions are 
usually accrued once a year on a recording date (usually in December) as 
they are with equity funds. 

11 Non-inclusion of distributions is also a problem with the TrimTabs daily 
NAV dataset. Chalmers, et. al (1999) and Greene and Hodges (2000) also 
conclude that this is not a serious problem. 

12 For example, an error of 5 percent every 200 trading days would lead 
measured serial correlation to be biased downward and towards zero, with 
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P = 8 ' P~ r If dividends were issued following days with average excess 
returns of 20 basis points (I found no evidence of any relationship), the 
coefficient on past-day market returns would be biased downward by one 
percentage point. 

13 To test whether adjustments to closing prices are more common on days 
with large market movements, S&P predictability coefficients were estimated 
for international and U.S. small-cap equity funds and unadjusted portfolios 
for days following large S&P 500 movements (with an absolute value greater 
than 1.5 percent). In all cases, the coefficients for days with large and small 
changes were within one percentage point of each other. 

14 Regressions of returns on 2-day lagged returns and the prior-day ten- 
year bond yield and S&P 500 change have r-squareds of 0.027 and 0.129 for 
the unadjusted high-yield bond portfolio and an equal-weight portfolio of 
high-yield bond funds, respectively. 

15 About 50 percent of the fund distributions for which we do have data 
were paid on Friday, so the non-inclusion of distributions may bias the es- 
timated day effects. In particular, if reported returns were 5 percent too 
low once every 100 days, and 50 percent on these errors were on Friday; 
the Friday effect would be biased downward by about 9 basis points. Thus 
Table III may be an underestimate of the size of the Friday effect. 

16 Table IV contains results for 9 broad groupings of funds; the results for 
all 48 Morningstar categories are in Table A2. 

17 For intra-day S&P changes I use TAQ data for the S&P 500 Spider. 
The spider is traded very frequently (an average of 80 times per hour from 
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1993-99) and its narrow bid-ask spread suggests that it should be efficiently 
priced. 

18 Almost all fund families allow transactions up to 4:00 PM; a few even 
allow one to cancel transactions after 4:00 PM but before NAVs are reported 
at 5:30 PM. Given the speed of online fund transactions, I will assume 
for simplicity that investors can make decisions after observing the closing 
values of U.S. market indices. If this assumption is not literally valid, it is 
off by only a few minutes. 

19 These alphas are probably overestimates given that the Morningstar 
sample is not free of survivorship bias. 

20 The above assumes average round-trip trading costs of 80 basis points 
for each asset class. 

21 The regression model used in this section does not include category- 
specific indices (Table V) or intra-day S&P 500 changes. The trading strat- 
egy profitability numbers reported in this section may therefore be underes- 
timates of the profitability actually achievable for specialty, U.S. small-cap, 
and European or Asian equity funds. 

22 Specifically, fund returns are regressed on dummies for days following 
buy and sell triggers (methodology 2) or days when the fund is owned 
(methodology 3). In the CAPM model the return on the S&P 500 is in- 
cluded as the proxy for the market return, while the "multi-factor" model 
also includes the changes in the Russell 2000 and the MSCI indices that 
could not be predicted from prior-day index changes. It is important to 
control only for the unpredictable changes in these indices when estimating 
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excess returns since controlling for the predictable changes would lead to an 
underestimate of the profitability of the strategy (since the whole point of 
the strategy is that these index changes are predictable). Only the CAPM- 
adjusted estimates are reported in Table V; all the estmates are reported in 
Table A4. 

23 To control for any bias due to the non-inclusion of dividend and capital 
gain distributions in returns, which would occur if the probability of holding 
the fund under the trading strategy was different than average in periods 
when dividends were paid, trading strategy profitability was estimated with 
and without a December month dummy variable. The results were extremely 
similar, so only the results without the December dummy are reported. 

24 The results are also very similar for the entire 1996-99 and fairly similar 
for longer time periods (discussed below). 

25 Only the prior-day S&P 500 is used for simplicity and since daily data 
on all the market indices used in the full model were not available before 
1996, 

26 An important cavaet is that the sample is very limited before 1996. 
When the exercise is replicated using only those funds for which data from 
1986-1999 was available, however, very similar results are obtained. 

27 Although there is no theoretical reason to expect these dependent vari- 
ables to be normally distributed, and thus good candidates for linear re- 
gression, they do turn out to be approximately normal. The skewness and 
kurtosis of cr pre( i is 1,7 and 6.0, respectively, compared with -0.8 and 4.0 for 
ln(a pr€ d). 
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28 Short-term trading and purchase fees paid into the fund are not counted 
as loads and are not reported in the Morningstar data. They had to be 
hand collected for a subsample of 561 no-load funds and will be discussed 
in Section IV. 

29 Table A6 reveals that predictable changes in closed-end fund NAVs can 
also be used to predict next-day returns and that again the hypothesis that 
predictable and unpredictable NAV changes influence next-day returns by 
the same amount cannot be rejected. 

30 Effective bid-ask spreads are calculated as twice the average of the ab- 
solute value of the difference between the trade price and the mean of the 
bid-ask quotes (Huang and Stoll, 1994), 

31 Most funds, even those without short-term transaction fees, also reserve 
the right to reject purchases from investors with a history of short-term 
trading or impose extra short-term redemption fees on such investors. The 
most common definition of short-term trading is more than four roundtrip 
trades per year in any given fund. 

32 Fund supermarkets and brokerages often charge short-term trading fees 
in addition to those charged by the funds. For brokerages, however, these 
fees are usually fixed ($25 and $35 for E-Trade and DLJ Direct, respectively), 
so they become negligible for moderate volume transactions. 

33 See Table XIV for the formula used to calculate the trading profit re- 
duction. 

34 This result is consistent with the observation that 75 percent of high- 
yield funds in the sample have fees but only 53 percent of international funds 
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do. 

35 Almost identical here means within 0.05. 

36 The return dillution estimates by Greene and Hodges cannot distinguish 
between fund flows that are deliberately timed to take advantage of NAV 
predictability and flows that are simply lucky; the $20 billion may be an 
overestimate if fund flows into international funds are higher on days the 
U.S. market is rising for other reasons. The $20 billion estimate also assumes 
a four-roundtrip per year strategy; $6 billion pursuing maximum trading 
frequency strategy is also consistent with the return dillution reported by 
Greene and Hodges. 

37 This is a rough estimate based on data from one international fund. 

38 I am merely illustrating the potential for abuse; I have no evidence that 
this practice actually occurs. 
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Table VIII. Summary statistics for cross-sectional analysis 



Summary statistics for the variables used in the analysis of how trading strategy profitability and its 
determinants, NAV predictability and volatility, vary with fund holdings and characteristics. 







Equity funds 


Bond funds 


Number of funds 












Morningstar universe, with some NAV data 




CA DC 




3278 


With sufficient NAV data to estimate dep. variables 








3096 


With dep. var. & holdings 






3998 




2316 


With dep. var., holdings, and fund characteristics 




3004 




1981 


DeDendent variahle^ 




Mean 


S.D. 


Mean 


S.D. 


Trad in a ^tratenv nrnfitnhilitv 


[Log(bU(prea))j 


-6.2 


0.6 


-7.7 


0.6 


NAV oredirtahilifv 


lLog(K)j 


-1.8 


0.6 


-1.6 


0.4 


NAV vnlfltilifv 


lLog(bu{tund)}] 


-4.5 


0.3 


-6.1 


0.6 


Fund charsrtertetipc: 












Loa/Fund a^^Pt*^ ^mrllinncA 
, - j y \ ' unu aoocio, ' iiiihji lo l 




4.7 


2.0 


4.1 


1.9 


Log{Num of holdings) 




4.6 


0.8 


4.7 


0.9 


Mornina ^tar ratinn /1-^ <:torQ^ 

iviui r in ly oicif I CI 111 ly 1 1 \J olctl o ) 




3.1 


1.1 


3.1 


11 


As^pt tnrnovpr /npr vosirt 

iui 1 1 \_/ v i t uci yCui / 




0.84 


0.70 


0.80 


0.97 


Exopnsp rfltin fnprrpnt^ 

l — w^/t^l IOC tC)U\J ^pcl IjCI iu 




1.50 


0.69 


1.06 


0.48 


i lao ivjau i (JUJCIIabcb Ul bdieSJ 




0.56 


0.50 


0.64 


0.48 


("HfYC^H tfv now in\/dofrtro 
^lUocU IU 1 lfcJW wivcsiors 




0.03 


0.17 


0.01 


0.12 


Oualifipd invpQtnrQ nnlw 

visual iii^u ii ivcoLvjl o \Jl lly 




0.03 


0.16 


0.01 


0.12 


Hioniuiionai investors only 




0.17 


0.38 


0.15 


0.36 


Equity fund holdings 












Median market cap {$ billions) 




23.0 


24.5 






Median P/E ratio 




31.4 


7.6 






Assets by region 










North America 




0.73 


0.38 






Europe 




0.14 


0.25 






Japan 




0.04 


0.11 






Latin America 




0.02 


0.10 






Pacific/Asia Ex. Japan 




0.05 


0.17 






Other 




0.02 


0.07 






Assets by industry 












Finance 




0.17 


0.14 






Utilities 




0.03 


0.07 






Energy 




0.05 


0.06 






Industrial cyclicals 




0.13 


0.11 






Consumer durables 




0.04 


0.04 






Consumer staples 




0.05 


0.04 






Services 




0.18 


0.10 






Retail 




0.06 


0.04 






Health 




0.09 


0.09 






Technology 




0.18 


0.14 







Bond fund holdings 

Average bond duration (years) 
Government bond share 
Assets by S&P credit rating 

AAA 

AA 

A 

BBB 

BB 

B 

Below B 
Not rated 



6.0 


2.1 


0.09 


0.21 


0.44 


0.26 


0.13 


0.12 


0.15 


0.14 


0.12 


0.12 


0.04 


0.08 


0.05 


0.16 


0.01 


0.03 


0.06 


0.12 



Table IX. Determinants of predictability and trading strategy profitability - equity funds 

The econometric determinants of the trading strategy profitability, NAV predictability, and NAV volatility of 
equity funds 



Specification 




OLS 




Fund category fixed effects 


Dependent variable 


SD(pred) 


R 


SDffund) 


SD(pred) 


R 


SD(fund) 


Median market cap ($ billions) 


-0.0051 


-0.0044 


-0.0007 


-0.0013 


-0.0016 


0.0003 


Median P/E ratio 


(0.0003) 


(0.0003) 


(0.0002) 


(0.0003) 


(0.0003) 


(0.0002) 


0 0015 


-0.0066 


0 0081 


0.0028 


0.0010 


0.0018 




(0.0017) 


(0.0015) 


(0 0011) 


(0.0016) 


(0.0015) 


(0 0010) 


By region: 














Europe 


1.10 


1.16 


-0 06 


0.71 


0.87 


-0.15 


Japan 


(0.03) 


(0.03) 


(0 02) 


(0.08) 


(0 07) 


(0.05) 


1.01 


1.16 


-0.16 


0.80 


1.22 


-0.41 


Latin America 


(0.07) 


(0.07) 


(0.05) 


(0.15) 


(0.14) 


(0.09) 


0.18 


-0.37 


0.55 


0.33 


-0.36 


0.70 


Pacific/Asia Ex. Japan 


(0.08) 


(0.07) 


(0.05) 


(0.18) 


(0 18) 


(Ci 11) 


1.22 


1.00 


0.22 


0.94 


1.16 


-0.23 


Other 


(0.04) 


(0.04) 


(0.03) 


(0 14) 


(0 131 
\ u 1 **} 


(0.09) 


0 68 


0.79 


-0.11 


0 46 


0 75 


-0.29 




(0.11) 


(0.10) 


(0.07) 


(0 10) 


(0 10) 


(0.06) 


By industry: 














utilities 


-0 84 


-0.58 


-0.26 


-0.38 


0.04 


n a 1 

-U H I 


Energy 


(0.10) 


(0.09) 


(0.06) 


(0 14) 


W- 1 


(0 09) 


-0.86 


-0.93 


0.07 


-0.59 


-0.72 


n n 

U. I O 


Industrial cyclicals 


(0.13) 


(0.12) 


(0.08) 


/n im 
tu. \ 0) 


(U.14J 


(U.Ub) 


-0.18 


-0.52 


0.34 


-0.37 


-0.25 


-0.12 


Consumer durables 


(0.07) 


(0.06) 


(0.05) 


(0 101 


(0 09) 


(0.06) 


-0.31 


-0.36 


0.05 


0.07 


0.18 


-f) 1 1 

U. I l 


Consumer staples 


(0.21) 


(0.19) 


(0.14) 


(0 18) 


(0 17) 


rn 1 1\ 


-1.35 


-1.03 


-0.32 


-0.39 


0.02 


-0.41 


Services 


(017) 


•(0.15) 


(0 11) 


\U. 1X3} 




(U.10) 


0.27 


0.16 


0.11 


0.15 


0.22 


_A rn 


Retail 


(0.08) 


(0.07) 


(0.05) 


(0.09) 


(0.09) 


(0.06) 


0.40 


-0.13 


0.53 


0.19 


-0.05 


0.24 


Health 


(0.15) 


(0.14) 


(0.10) 


(0 14) 


(0 14) 


(Ci HQ) 


-0.09 


-0.25 


0 16 


-0.22 


-0.09 


-0.13 


Technology 


(0.08) 


(0.08) 


(0.06) 


(0 12) 


(0 12) 




0 61 


-0.07 


0.68 


0.23 


-0.17 


n an 




(0.08) 


(0 08) 


(0.06) 


CO 10) 


(0 09) 


/n nfi\ 


Log(Fund assets, $mi!lions) 


-0.023 


-0.021 


-0.002 


-0.035 


■U.UtU 


-U.U1 D 


Log(Num of holdings) 


(0.004) 


(0.003) 


(0.002) 




^U.UUO ) 


|U.UU^) 


-0 060 


0.010 


-0.070 


-0.032 


-u.u I / 


-U.U To 




(0.008) 


(0.007) 


(0.005) 


(0.007) 


\u.\J\JO) 


\U.UU4) 


Morning star rating (1-5 stars) 


-0.054 


-0.052 


-0.002 


0.004 


0.007 


-0.003 


Asset turnover (per year) 


(0.007) 


(0.006) 


(0.005) 


(0.006) 


(0.006) 


(0.004) 


0 023 


0 008 


0.015 


0.045 


0 009 


0.036 


Expense ratio (percent) 


(0 009) 


(0.008) 


(0.006) 


(0 007) 


(0 007) 


(0 005) 


0.036 


0 030 


0.006 


0 007 


0 005 


0 002 




(0 012) 


(0 011) 


(0.008) 


(0 009) 


(0 009) 


(0.006) 


Has load (on purchases or sales) 


-0.004 


-0.052 


0 048 


0.031 


-0.010 


0.041 


Closed to new investors 


(0.015) 


(0.014) 


(0.010) 


(0 012) 


(0.011) 


(0.007) 


0.114 


0.149 


-0.035 


0.028 


0.031 


-0.003 


Qualified investors only 


(0 035) 


(0.032) 


(0.024) 


(0.029) 


(0.027) 


(0.018) 


0.048 


-0.019 


0.068 


0.025 


-0.021 


0.046 


Institutional investors only 


(0.037) 


(0.033) 


(0.025) 


(0.029) 


(0.028) 


(0.018) 


0.096 


0.006 


0.091 


0.067 


-0.005 


0.072 




(0.019) 


(0.017) 


(0.013) 


(0.015) 


(0.014) 


(0.009) 


Share of variance explained by. 














Morningstar category fixed effects 


N/A 


N/A 


N/A 


0 77 


0 79 


0.60 


Fund holdings 


0.67 


0 71 


0 32 


0 03 


0 02 


0.05 


Fund characteristics 


0 04 


0.02 


0.08 


0 02 


0.01 


0 03 


Residual 


0 29 


0.27 


0 60 


0.18 


0 18 


0 32 



Notes: 

1. The omitted region and industry are North America and financial services, respectively 



Table X. Determinants of predictability and trading strategy profitability bond funds 

The econometric determinants of the trading strategy profitability, NAV predictability, and NAV volatility of bond 
funds. 



Specification 
Dependent variable 



Average bond duration (years) 
Government bond share 



Assets by S&P credit quality: 
AA 

A 

BBB 

BB 

B 

Below B 
Not rated 



SD(pred) 



OLS 
R 



0.087 
(0.005) 
0.18 
(0.06) 



0.033 
(0.004) 
-0.37 
(0.04) 



Fund category fixed effects 
SD(fund) SD(pred) R SD(fund) 



0.055 
(0.006) 
0.55 
(0-07) 



0.042 
(0.005) 
0.02 
(0.04) 



0.001 
(0.004) 
0.02 
(0.03) 



0.20 
(0.10) 

0.36 
(0.09) 
-0.15 
(0.09) 

1.30 
(0.16) 

1.05 
(0.09) 

1.40 
(0.32) 
-0.11 
(0.09) 



0.44 
(0.07) 
-0.52 
(0.06) 
-0.12 
(0.06) 
-0.05 
(0.10) 
1.07 
(0.06) 
0.49 
(0.22) 
0.09 
(0.06) 



-0.24 
(0.11) 

0.89 
(0.10) 

-0.03 
(0.11) 

1.35 
(0.18) 
-0.02 
(0.10) 

0.91 
(0.38) 
-0.20 
(0.10) 



0.20 
(0.06) 

0.01 
(0.06) 

0.05 
(0.06) 

0,16 
(0.10) 

0.04 
(0.09) 

0.86 
(0.22) 
-0.27 
(0.05) 



0.13 
(0.05) 

-0.12 
(0.05) 

0.09 
(0.05) 

0.05 
(0.08) 

0.19 
(0.08) 

0.53 
(0.18) 
-0.11 
(0.04) 



0.041 
(0.004) 
0.00 
(0.04) 



0.07 
(0.05) 
0.13 
(0.05) 
-0.04 
(0.05) 
0.12 
(0.09) 
-0.15 
(0.08) 
0.33 
(0.20) 
-0.16 
(0.05) 



Log(Fund assets, $millions) 
Log(Num of holdings) 
Morning star rating (1-5 stars) 



-0.001 
(0.007) 
0.084 
(0.014) 



-0.051 
(0.005) 
0.044 
(0.009) 



0.050 
(0.008) 

0.040 
(0.016) 



-0.030 
(0.004) 
0.042 
(0.009) 



-0.045 
(0.003) 
0.074 
(0.007) 



0.016 
(0.004) 
-0.032 
(0.008) 



Asset turnover (per year) 

Expense ratio (percent) 

Has load (on purchases or sales) 



-0.138 
(0.012) 
0.047 
(0.011) 
0.221 
(0.029) 



-0.001 
(0.008) 
-0.023 
(0.007) 
-0.078 
(0.019) 



-0.137 
(0.014) 
0.070 
(0.013) 
0.299 
(0.033) 



-0.065 
(0.007) 
0.015 
(0.007) 
-0.009 
(0.018) 



0.002 
(0.006) 

0.001 
(0.006) 

0.011 
(0.015) 



-0.066 
(0.007) 
0.014 
(0.007) 
-0.020 
(0.016) 



Closed to new investors 
Qualified investors only 
Institutional investors only 



-0.218 
(0.028) 

0.088 
(0.085) 

0.135 
(0.082) 

0.091 
(0.034) 



0.072 
(0.019) 

0.100 
(0.057) 

0.003 
(0.056) 

0.029 
(0.023) 



-0.290 
(0.032) 
-0.012 
(0.098) 
0,133 
(0.095) 
0.061 
(0.039) 



-0.051 
(0.017) 

0.108 
(0.050) 

0.014 
(0.049) 

0.062 
(0.020) 



-0.012 
(0.014) 

0.040 
(0.042) 
-0.004 
(0.041) 

0.021 
(0.017) 



-0.038 
(0.016) 

0.068 
(0.046) 

0.018 
(0.044) 

0.041 
(0.018) 



Share of variance explained by: 
Morningstar category fixed effects 
Fund holdings 
Fund characteristics 
Residual 



N/A 
0.32 
0.11 
0.57 



N/A 
0.41 
0.04 
0.55 



N/A 
0.22 
0.10 
0.68 



0.77 
0.02 
0.02 
0.19 



0.67 
0.01 
0,04 
0.28 



0.84 
0.01 
0.01 
0.14 



Notes: 

1. AAA is the omitted credit quality category. 



Table XI. Predictability of exchange-traded fund price changes using prior day S&P 500 

Dependent variable: Log percentage change in price 



The predictability of price changes from the prior-day S&P 500 is examined for index futures, U.S. 
index securities, World Equity Benchmark Shares (WEBS), sector-specific index securities, 
ADRs, and closed-end mutual funds. The results suggest that the pricing of general and sector- 
specific index securities, most index futures, and Asia-pacific WEBS and ADRs is efficient, but 
that price changes of closed-end funds and other WEBS and ADRs are predictable. Standard 
errors are heteroskedasticity-robust and adjusting for clustering within trading days. 



S&P 500 





Number 


Obs. 


Prob(F) 


Coeff. 


S.E. 


Index futures 












S&P 500 


8 


5,209 


0.27 


-0.07 


0.06 


S&P Mid 400 


4 


2,688 


0.68 


-0.02 


0.58 


NASDAQ 100 


3 


2,028 


0.14 


-0.14 


0.09 


Russell 1000 


1 










Russeli 2000 


4 


2,678 


0.80 


-0.02 


0.06 


Nikkei 225 


4 


2,680 


0.88 


0.01 


0.07 


Mexico IPC 


4 


2,677 


0.00 


0.20 


0.07 


U.S. Index-linked funds (Spiders) 












Dow Jones (DIA) 


1 


469 


0.16 


-0.07 


0.05 


S&P 500 (SPY) 


1 


1,701 


0.04 


-0.05 


0.03 


S&P Mid 400 (MDY) 


1 


1,059 


0.63 


-0.02 


0.03 


NASDAQ 100 (QQQ) 


1 


194 


0.70 


0.05 


0.13 


Sector index securities (XL*) 


9 


2,176 


0.82 


0.01 


0.05 


All WEBs (EW*) 


16 


13,144 


0.20 


0.08 


0.06 


North American WEBs 


2 


1,642 


0.02 


0.22 


0.09 


European WEBs 


10 


7,915 


0.02 


0.12 


0.05 


Pacific WEBs 


4 


3,587 


0.47 


-0.07 


0.10 


ADRs 


444 


302,215 


0.04 


0.11 


0.05 


European ADRs 


183 


122,470 


0.01 


0.12 


0.05 


Latin American ADRs 


85 


64,854 


0.02 


0.18 


0.08 


Pacific ADRs 


86 


69,360 


0.73 


0.02 


0.07 


Closed-end funds 


517 


882,382 


0.00 


0.07 


0.01 


World equity 


72 


148,080 


0.00 


0.16 


0.05 


U.S. Equity 


41 


90,798 


0.00 


0.13 


0.03 


Bonds 


404 


643,504 


0.00 


0.04 


0.01 



us 



3 

o 
o 

(0 
"D 
O 
T3 
<0 



0) 
Dl 
C 
(0 
-C 

u 
X 
© 

O 
*-» 

«] 

£ 
i 

X 
0) 

c 



© 
CO 

c 

(0 

o 

<D 

o 

a 
>* 

<S « 

x £ 
a cd 

~ -X 

— 0) 
J3 C 

5 ai 

X3 03 

£ ! 
* § 

<0 CD 
H- Q 



X 

cd x 

T=5 CD 

Z 

° -D 

CD CD 

C " " 

£ =6 



CO 

c < 



CD ^ 

53 



<D 

c 
■o 
c 

CO _ 
<D 



r; tu i_ 

2 g 

o £ 
o 
o 



a. £ 

CD <d ^J- 

I CL « 
= 

O CO CD 

.£2 ^a: 

"O CO 

P © O 

^° 

o c 



to 

>> 

CD 
*D 
CD 
C 

CO 



*0 

c 

CD 

co ^ 

CD 

■a 



"D 

CD 

3 
CL 
CD 

o 

CD 



c 

CD 
CO 
CD 
CO 

c _c 

cd o 



Q_ 

— CO 



a) ; 
a 

CD 

c 

'to 
3 



CD - 
CD £ 

CD ^ 
CD 



CD 

E 

3 
oo 

_3 
O 



CD _ 

1£ 



o 

c 

o 
_^ 

CD 

E 
c 

IS 

CO < 
JZ 

o 



X 
CD 

"a 
c 



CD 



c 
"§ (0 



" CO 

cd a: 
.y a 
a< g 

c^o I 

"9 CO CD 
^ CQ -C 
X III 

^■^ 

,2 cd a 
o c "* 

CD CD CD 
Cl JZ 

m O I 



CD 

c 



o 

o 
c 

0) 

X 
CD 



CO 
' 

s 

o 

CD 
C 

"to 

13 



TJ J 

& % 

o _J 



8 IS, 

Cz CD ofl 

g p CO 
5 o 

CD > 
CD to" 

25 <J> 

CD ;*=: 
i_ 

CO 3 



CL 

£ 

CD 
CD 

c 

CD _ 
£ O 
^ CO 

£ ^ 

CD O 
CD 

c o 

CD CD 



"D 

CD - 
CD 



■a 

CD 

-o 
c 

CD 
-I— ' 
CO 

XI 

o 

J 

( 

>» 
_'o 

to 

CO 
T3 
CD 

CO 

2 

% 

sz 

CD 
i_ 

CO 

CO 
I— 

o 
b 
CD 

CO 



c 

CO 



CO 



c 

g ~ 

i5 



00 



_ o 

CL CD 
CO CL 



_CD 
CL 

E 

CD 
CO 



LU 

i w 

o 
o 

lO 
Q_ 

CO _ 
O 



x" 

CD 

"a 

c 

¥^ 

ic3 



^ CO 
x" 

CD 
"O 
C 

a) <d 

^5 



CO CM 
O O O 



O O O O 



O 00 CD 
r rlOr 

o o o o 



CO 00 CO LO 

q o o o 
o o o* o 



^ CD x- 00 
O) CO LO CD 

o o o o 



O O 00 o 

cn r- q 
o o o o 



cm r-- CN 

t- CO LO 

o o o o 



cd a> co co 

CO LO CD 
O CD* O O 



O LO XT CO 

CO t— 00 o 

iq o_ lo o 

cm" cm cm" cm" 



o b 

CL O 

co o £ 

O Z3 



CD 



co a: z 



CM 



^ ^^ 
o o o 



o o o o 



O CO LO 
CD CM LO N 

dodo 



CM CO CM CM 

q q o o 
dodo 



CO LO o 
LO CD ^ LO 

d d d d 



co h- co 
^ q o 

o d d d 



O 00 CM 

q ^- co 
^66 



h- CO Tj- 00 
CM CM CM CM 

C> CD <D 



CO S CO t- 
CM CO I s - 

cm cd in 
cm" r-" 

00 t— CO CO 



CO 
LL 
IK 



CD 
1_ 
CD 
-C 

Cl W 
to U. 

IS 

CD > 
JZ 



CO 



CO LO CO 

q q o 
d d d o 



o cm co 
t- co <D 
d> c5 o cd 



00 CO CN LO 

q q o o 
<6 <5 <zi o' 



O CO CO O) 
00 CO CO N 

CD CD CD CD 



O) N N 

v- q t- 
o d d d 



CM CD r- lO 

cm ^ o 
v-' d d 



co co 
iq q lo to 
d d d d 



CM LO I s - 
^ 00 
CD CO LO 

|C oo" 



to 
OQ 
LU 

f= CD 
ro til 

o jj! 

CD 



5^ 



CN CO CM LO 

q q q o 

CD CD CD CD 



CD I s - CN 

cm ^ 

d d d o 



CM CN CN 00 
q q q q 

CD CD CD CD 



co co o) io 
<d ti- xj- 

d d d d 



I s - CM co 
q v o t- 

CD CD CD CD 



CD CD CO TJ- 
CM CO 00 O 

d d d d 



oo t- lo oo 
q cm q q 

CD CD CD CD 



CM 


CO 
00 


CO 




CD 


LO 


q. 


T— 


cm" 


oo 


N-~ 


CD 


T — 


CD 



CO 

LT 
Q 
< 
CD 
CD 

JZ co 
Cl to 01* 
S2 QC Q 
EQ< 
< 



CO 

cd q: 

* w Q 

< < 



o 

c ^ 
CD O 
<D CD 
Q. 

2 CD 

3 *« 

LU < 



a 
< 

C 
« 

co 

*D 
C 
3 

*D 

C 

o 

I 

■o 

o 

o 



3 
O 

o 

(0 

X 
0) 

-a 
.E 

M— 

o 

«*-• 

"5 
.5" 

T3 
C 

CO 



o 

1_ 
Q. 

D) 
C 

*- CO 

= c 

o 

Q_ 

co 

JQ *co 

<D 03 



X 

CD 



I- CQ 



CO 

TO O 

-— to 
-Q DC ? 

1^ e 

cd CO 



CD 



■= r o 



= CD c H- 

0 £ jo -o 



±= 0 

O CD 

io S 
c 

CD 
TJ 
O 

£ 

CD 
s— 

CO 

c 

o 
_c 

CO 
CO 



CD -o 
-Q CD 

CD "2 



0 



0 

'73 CD 
CD £ 

£ co 
£ P 



CD 



CD ^ 
CD CD X 



CD 



"Si 

— GO 



CO 



CD 



CO J- 



- 05 

E i 

C CD 

E co 
0 



o 
CD 

CD 

CD ' _ 
O g CD 



CD 

-a 



m 



CD 



CD .9 
CD 1 



5^ 



CD 
CD 

fj 

•*—' KJJ 

CD m C <o 

£ 

. o w 2 

^ ~ TO ~ 

1- 3 



CD 
_Q 



CD 

CD " 
0 CD 
CD 
1- CD 
CD ' 
Q. 



CD 



£ O O 
CD CO h= 
CO 
*U 
CD 

Q. 

CO 

CO 
CD 
1 

*g 
1q 
*o 

CD 



O M- 

> o 

t,U 

^ D C 

0 C CO 

> CO ~ 



C <D 



C 3 
CD <d 



3 S 
O w 
CD 

to 
X 

0 

"D 
C 



CD 



O 
O 



c a a) 

-"I 

CD 2 



E Q-h; 

co 3 
j2 fi 

CO CO 
CD CO ^ 

CD 

N CD 

a * O 

y= CD "O 

O D) C 

* ?0 5 



13 

__ CO 

O O CD 
" CD CD 



0* CL 

£ °a 

5 CO 



E § 

CD O 



CD 
O 



CO 



CO 



_ £ 
8 « 



CO 

•£ 



c 

13 

' P 



Ew 
"D 
O CO 
4= CD 

CL CO 
CD 
1 

•s ^ 

S CO 

CO 



'■5 > 

CO CD "O 

Z 2 

CO CL 
D CO 
O ^ 
CO 

SZ CD 



C 

CD 
O 

E 

00 
o 

£ 
0 



0 

CO 

CD 



C m »- 



C 
CO 



CD 
i_ 

0 
D) 

O w 

0 "O 

O C 

C CO 

0 - 

to CO 

-S ~° 

CD CD 



« cd s i 2 

- p a q- * 

co E 



•4— >JL 

£| 

CO o 

i c 



'i ^ 

Z. JQ CD 

£ CD > 

C > CD 

O v- 

P o w 

^ CD 

CD «t 1 

^ <i> 0 ^ 

CD 05 CD Id 

73 8) iE ® 

gj e-8 

© o 



VJ J — r~ 1 ■ — — 1 

0 2 "-6 m ■- C 05 



■ 0 

CO CO 

co ,£ . 

fl) T3 O 

_Q CD O 

co o) 

0 CM 



CO 

x: 

W CD 

CD CL 
0 

0 

•a 

CD 



0 

co • 

CD 

I 



T3 
CD 
0 
i_ 
Q_ 
CO 

CO 
CD 
1 

"D 

1q 
a. 

i_ 
» 

£Z 

o 



0 

E 

3 CO 

. o 2 

> CO. 



CO 



0 
> 

o 

— iff 

"o 

Cl 

CO 

"co 

CD ^ 

o 

3 



a 



* P c 



Q. O 

d CO 

, II « 
CD CD 
i= CD 



0 ffl 0 _0 
i3 13 X! U 
CD CD CD CD 



CD CD CD CO 
> > > > 
CD CD CO CD 

OOOO 

z 2 2 2: 



CD 



If) 



a> o 

CD 



0 
3 

m=? CD 

O 3 
O 

^f- ^ 

CL O 
CD O 

V o 

-6 ^ 

0 

CO 
CO 

CO QC 



0 
i— 

3 

ie= 

o 

0 52 
x 

^ 0 



N ^ ^- O) 



co co 
00 CD co 



^ N t 

r-- h- h- 



CD ^f* CO 
CO LO CO 



co ^ 0 co 

CO O) N N 



CO 

LL 
111 



0 



ill 



0 

Q. CO 
W LL 

£ 
0 



LU 

c 
CD 
0 
Cl 
O 
3 

LU 



CO O t- 
^ t- CM 



O) CM CM N 
CM CM CO CM 



O O) r 

00 CM CM 



£2 ^ 5 ^ 

O) O) 2 N 



<D t- r^- CM 
CM -sf CM CM 



CO 



CD 



CO 
CO 
LU 



8 ^ 

£ 
< 



co 

co GO 
CQ LU 

5 



O IO N O 
CM t- CM CM 



co 00 xr co 

•r- CM CO CM 



CM O O) N 

CM CO t- 



CD CO I — CO 
N CO CD OO 



CO O O CO 
CM N t- CM 



£ IO 

^ s 10 



CO 

(£ 

Q 

< 

1 co 

Cl co 0^ 

co (xt Q 

£ Q < 

0 < o 

■«= c E 

r (D O 

<D CD 

Cl 

O CD 

< 3 W 

S UJ < 



0 

CO 
0 



§1 

to 



co 

<D C ? £ = 



^ .2 CD * ^ 03 



ro — 



"O CO 



T3 CD 



° § e s o^-gf o 

E J8 5 « ~ « « £ E 

« -c £ c - P a. o ~T 




-g $ 9? £ _ P- 



c "D 
O 2 




x w o S2 

_ ^ _ W (J) r ^ 

^ ° ^ ro " ^ S - 



tea. 



3 CD t- 



0) 



£^.2 fe ® f-g f « <° 
c - -t; u- co (fi >-> 



•s £ 



m £ q_ w f- « C « ^ — 
3 



.CD 



CD ^ O) ^ ^ c "5 

5 i -o 0 * c c 

co o 5° -® w 



2 « 

CL CO 

0 



§ S £ ^ o> £ 

2 P 09 « 



1-2 



0^0 



CO " C 0- OS O 



CO 

5 E u. 

- >s"D Jr - .E ^ 

m -ti CD *52 O) "O 1^ 



~ «s 0 

<D © « 

o £ ca 

<§ 3 .2 

"D 



a co . ^ E o _c o 

P 5 76 E 



T3 C^^_0W-— 



CD 



=J CD 
0 £ 



£ ~ lc 
co~ 



d"ot:^oo« E 

_©O tO 00^3 

o a « -§5 cS 1 a ? 



(O 

t 0 
*= o 

c 

.2 
"■*-» 
o 

1 w 
i CO 
o 



0 

CO 
CO 
-C 

c 



N O IO CO IO CO 
^ v- CO CO CO CO CO 
O O O O O O CD 



O) If) ^ O CM CD O) 
N; ^ 10 O) 

0000000 



T — X — 

o o 



IO CD 



N O O CO r- CM O) 
^ t °? t t 00 
00*00000 



O CH N ID CM CD CO 
CM in O) ^ LO CO CM 

o <r-: t-^ 0 o 



0 

X3 

-~ ca 

CO 

O CO 
jt: > 
O . 
0 Q. 
CL 0 

co a 



IO CD 

T- O 

O o 



LO lO 
CD tJ- 

O O 



0 
O 



CO CO 



C CZ 2 O .CO 
J J □ U. W h > 



CD N- 

CO ^~ 

O O 

d o 



CM 
CO 

o 



o o 
o o 
o o 

0 0 



o 
o 
d 



to 
0 

CO 

to 

0 
£1 

o ^ 
So J9 

o c it= 

0 ^ Q 

3 II > 

§ £e 

T C CO 

0 1 - 



3 

Z 



or ^ 



o3 



< CO 



< 



■9 o 



_ CD CD 

-£ -£ £ ffl 

CO CO CO ™ 

O) D) OJ J? 

c c c E 

5) J) 5) C 

E £ E to ' 

LU LU LU _l . 



c 2 5 



u < tjh oi 

i C j) o 

' lo £ £ 

I -J LU LLf 



o 


o 


o 


O 


o 


O 


o 


u 


o 


CO 


co 


CO 


co 


CO 


CO 


CO 


co 


CO 


5 


5 


5 


5 


5 


5 


5 


5 


5 



ooooooooo 



o o o o 



t}- CO CM CM 

CO CD T~ T- _ 

i- q o t- o 

o d o" o o 



ooooooooo 



ooooooooo 



COLOCOCOCOCOCOtI 

ooooooooo 

OOOOOOOOO 



o o 9 o o c 



ooooooooo 
ooooooooo 



ooooooooo 



WCMCMWO^OICDt- 



- O O CO - fO O Ol - 
CD CD Tf £J CO CD CM ' 



O) "5 o 

>> I o ^ 

"= £ w ^ to 

O" ^ o o o c 

* ? 1 CO « S g 

n 2 2 °- 9 1 c < - 



< _ 



CD > > 



0. 5 



o § o 

O g o 
o " o 

CM O OJ 

75 n 75 

« CO v) 
< 3 

z a: 



CO CO CO CO 

o o o q 
o o d d 



0> f — CO LO 

r r (N r 

o o o o 

o o o o 



in co o o 

T-r (M r 

o d o o 



o o o o 



o o o o 



-tf fj- n- -<r 
o o o o 
o o o o 



ID ■<* LO CO 

o o d o 



rt s en s 

CO CO to j- 

lo" eo" co" CM* 

1 — CM CM CM 

-r- CM • 



N O) N 0 
S CO O N 



75 CO 
£ 



CO CO 

E £ 

CO CO 



o o o 

o o o 

o o o 

CM CM 0 CM 

a> 75 in o 

WW- W) 

« W ffi 



^ CO (C CM 

o q o q 
o d o d 



CM t- CO CO 

T- ^- T- o 

o o o o 

o o o o 



CD (0 CO 0) 

a a a a 



o o o o 

CO CO CO CO 



CM CM tJ- t- 

O O O O 

o o o q 

o o o d 



O O O o 
o O O o 

O O O O 



r- CO 

T~ O 

o o o o 



o o o o 



o o q o 
o o q o 



CO CO CO CO 

o o o o 
o o o o 



a> r-- o r- 

q o t- ~ 
dodo 



CM ID LO CM 

t cn co co 

CD CM CD CO 

CD* Tt LO~ CO 

CD CD CO CD 

LO 1- CM v- 



C0 "O 



a > 

5 5 



o o o o 



o o o o 



o o o . 
o o q o 
o o d o 



CO tfr CO 

o o o o 
o o o o 



CO CM If) CM 

o o o o 
o o d o 



(0 O CO LO 

5 5 - " ^ 

Cj| lO h- CO 

« £ T - 



CD «- CM 00 
N CM ffl 

- n to 



-I 

; « 2 
L m O 

I CD CD 

i o> a> 

i CO CD 



ro O 
0. 5 



3 2 : 



O Q- 

< CD 

co is 

< £ 

z 0_ 



F o ° w 

<B == < O 

T3 A) Q -i 

x: 3 < o 

0. Lt Z Q 



r-T-CO^^LO^f-fl- 

ooooooooo 
ooooooooo 



COCniOCMOCNT-OO 
OOOi-OOCMr-O 
OOOOOOOOO 
OOOOOOOOO 



OOOOOOOOO 



Ot-t-^t-O^-v-O 

ooooooodq 



OOOOOOOOO 



dooodqooo 



CMCOrfCOCOCO'^-COCM 
OOOOOOOOO 
OOOOOOOOO 



CMCJOCS^MflON 
O^Ot-t-CM^-O 

ooooooooo 



COCOCMCOCMCOOOOTCO 



CDi-ffii-OrTfO 



*f i 

a- O ! 

O O L 

> =3 15 1 

CL 

co 



CD 5 ■ 

a: « 

— 3 , 



i z o. o; |~ 3 

. >> >, >> >s 

ca ni co co co 

o o o o o 



fr ^ t ^ 

3 D D 3 D 

CO CO (0 CO CO 

CO CO CO CD CO 

CD CD C? QJ <D 
(— I— }— f— 



£* £» £r 



03 03 CO CO 
CD CD CD CD 
i- H H- K 



^ >. >, > 

6 6 6 6 6 



O O CM O t- 

r- t- r- O O 

q q o q o 

d d o d d 



CO LO rj- CM O 

O O o o o 

o o o o o 

o o o o o 



o o o o o 



r- CM CM t- _ 

o o o q o 
o o o d o 



CM CM CM CM . 

o o q o o 
o o d o o 



CO CO CO CM o 

o o o o o 
o o o o o 



o o o o o 



o o o d q 



> ti c "a 
c c O c 

0 o C3 o ■ 

^ m E? 

1 § I i' 

CD H 7 H 



O 1 



: CO D 



• J — I — ( — I — I 



*- H t- H 

COCtJ0303tCiTOroTOfO 
CDCDCDCDCDCDflJCDO- 

>,>,>>>s>,>^><>.>,> 

6666666666 



co co 
o o o 
q o q o 
dodo 



t- CM 

o o o o 

o o o o 

o d o o 



o o o o 
o o o o 



CM CM CM CM 

q o q o 
dodo 



CM CM CM 

o q o q 
o d o d 



o o o o 



inWNOlcO^NLOCOOO 
CMCMCMCMCMCMCMCMCMCM 

ooqooqoooq 
oodoodoodd 



CO^CO^fOCMfMCO^N 

oooooooooo 
oooqooooqo 
ooodoooodo 



OOOOOOOf-OO 
<^ <D <D <D G tD C Ci <D <D 



oooqqoqooq 
oooddodood 



oa lo o 

* CD S ° 

^ S °i q 



, CO CO 
CM i- 



E 
c 

— o - 
c > 

CO CD O 

■a £ O 

o £ <o 

C c CD 

o 
o 



33D33D333D 

cocntowtnwwwcn - 

C0C3TOTOCCiroroTOCC 
CDCDOCDcyCDCDCDCl; 



CM 
O 


CM 
O 


00 
O 


CD 
O 


CO 

o 


CM 

o 


CM 

q 


CO 

o 


CO 
O 


CM 
O 


CO 

o 


O 


O 


d 


d 


d 


o 


d 


d 


d 


d 


o 



OOOv-CJ)Crir-OOCO 

oo*-qqov--<--r- — 
oooddodood 



COLO-^tCMCOf^LOCOCMCM 

oooooooooo 
oooooooooo 



O Q r- O O O t- - 
OOOOOOOOOO 



^^g^^g^cooco 

J CM 2 « 0> CM S « < 
^ ^j^N-LO^I^CMCMCO 



-cmc^^^^cm""^ 



i 

S i f 



i ^ 5 : 



£ * o >" 

-2WOZ2WOZI 
ClCCCCCCCCC 

E555555555 



TO S CO 

5 c 5 
c E c 



E »- t" 

IL1 - 



SOOO ^ ^ 



00 to -i- ^ co 

O CO CO CM CM 

OOOOOO 
OOOOOO 



<t t co tn o w 

^ O O CO O CM 
OOOOOO 

o 0 o 0" o o 



OJ CM t- r- 

o o q r- q o 
o o d o d d 



U) Ifl CD n- r . 
r- O O ■<- O O 
OOOOOO 



OOOOOO; 



OOOOOO 



OOOOOO 



r- xj- tj- £J 10 
q o ^ 0 0 t- 
o 0 o o q o 



O ^ O CO ^ CM 

^ in <^ ^ ^ Cn 

t- . CO CO - o 

^ ^ OJ ^ N 



m *g TJ 

,^|5^c§ 



- ^ ^ o 
015 « S 



a> O 



£ ^ 



„ E £ £ 3 
o tu 



; 1 5 



Table A2 Regression model predicting one-day NAV changes 











2-day lagged dNAVs 










MSC! Indices 
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Prob(F) 
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Diversified Emerging Market 
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0 021 
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0 Q43 
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(0 01 1) 
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Oiversffied Pacffic/Asia 


0 55 
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fO 025* 


Foreign stock 


0,41 
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0 00 


-0 008 


-0 001 
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•0037 
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(0 007) 
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0 036 
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-0 005 
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0 032 
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-0 011 


0 075 


0052 


0008 


-0 026 


0018 










(0005) 


(0 054) 


(0 055) 


(0 039) 


(0 064) 


(0 047) 


(0 034) 


(0 023) 


(0 029) 



Specialty U S equity funds 


0 13 


0009 


0 07 


-O012 


0014 


-0 042 


-0 022 


0.109 


0023 


0 012 


•0031 


0027 










(0 008) 


(0.030) 


(0 050) 


{0 033) 


(0 058) 


(0 043) 


(0 029) 


(0 021} 


{0025) 


Specialty - Cornmunicatiorts 


017 


0 016 


014 


0 003 


0 018 


-O001 


-0 030 


0111 


0 051 


-0 015 


-0031 


0029 










{0020} 


(0059) 


(0073} 


(0 Q44) 


(0 085) 


(0 062) 


(0 048) 


(0029) 


(0036) 


Specialty - Financial 


016 


0 014 


0 72 


0 002 


0032 


-0038 


-O002 


0114 


0 032 


-0 004 


-0 030 


0 035 










(0 017) 


(0 055) 


(0 084) 


(0 061) 


{0 103} 


(0 072) 


{0 050} 


(0 033) 


(0 039) 


Specialty - Health 


0 14 


0011 


0 32 


0 016 


-0 039 


0 003 


-0011 


0135 


0 002 


0006 


-0038 


-0008 










(0 011) 


(0 058} 


(0 076) 


(0 047} 


(0 089) 


(0 065) 


(0 048) 


(0 029) 


(0 033} 


Speoaity - Natural Resource 


016 


0014 


012 


-0 025 


0048 


-0 065 


0 026 


0142 


0 008 


0033 


-0 025 


0032 










(0018) 


(0 038) 


(0 064) 


(0 043) 


(0 070) 


<0 0S4) 


(0 03?) 


(0 029) 


(0 031) 


Specialty - Precious Metals 


0 23 


0 017 


000 


-0 054 


0 009 


-0 155 


-0119 


0 104 


0169 


0 019 


-0 025 


0 039 










(0 013) 


(0034) 


(0 088) 


{0 058) 


(0 103) 


(0078) 


{0 060) 


(0 043) 


(0 039) 


Specialty - Reai Estate 


0 24 


0 088 


0 00 


0 000 


0 185 


-0 055 


0 022 


0 220 


-0 061 


-0 014 


-0 026 


0030 










(0 009) 


(0 080) 


(0048) 


(0 032) 


{0 059) 


(0 041) 


(0 024) 


(0 022) 


(0 022) 


Specialty - Technology 


019 


0 009 


0 59 


-0 016 


0001 


0 091 


-0 032 


0 001 


0 023 


0042 


-0 057 


0 036 










(0 016) 


(0 051) 


{0120} 


(0 074) 


(0 137} 


{0 100} 


(0 074) 


(0 045) 


(0054) 


Specialty -Untitles 


008 


0008 


0 32 


-0 001 


0 017 


-0077 


-0 043 


0 040 


0041 


-0 005 


-0 024 


0022 










(0 012) 


(0 046) 


(0 035) 


(0 025} 


(0 042) 


(0031) 


(0 022) 


(0 015) 


(0019) 


High-yield corporate bonds 


0 11 


0151 


000 


0 002 


0456 


0 005 


-0007 


0 047 


0 005 


-0 009 


-0 005 


Q016 










(0007) 


(0045) 


(0 010) 


{0 007} 


(0 013) 


(0 007) 


(0 005) 


(0 006) 


(0004) 


Corporate Bonds (Investment Grade) 


0 03 


0 012 


003 


-0 007 


0 042 


0 007 


-0 021 


0 007 


-0 002 


0 001 


-0 006 


0000 










(0 006) 


(0031) 


(0 011) 


(0 008) 


(0 013) 


(0 009) 


(0 006) 


(0 006] 


(0 005) 


Long - Term Bond 


0 04 


0014 


0 22 


-0008 


0044 


0013 


-0025 


0 013 


-0 004 


0 003 


-0 010 


0 002 










(0 019) 


{0 034) 


(0 017) 


(0 013) 


(0 022) 


(0 014) 


(0 009) 


(0 009) 


(0 008) 


fnterm - Term Bond 


004 


0 014 


0 02 


-0 005 


0037 


0 009 


-0 026 


0 008 


-0 003 


0 002 


-0 007 


0 000 










(0005) 


(0032) 


(0012} 


(0 010) 


(0 016) 


(0 011) 


(O 007) 


(C 006) 


(0.006) 


Short - Term Bond 


0 02 


0 010 


0 00 


-0 013 


0044 


0003 


-0013 


0 004 


-0 001 


0 001 


-0 001 


0000 










(0.009) 


(0032) 


(0 006) 


(0 005} 


(0 007) 


(0 005} 


(0 003) 


(0 003) 


(0 003) 


Ultrashort Bond 


0 00 


0 002 


0 06 


-0.008 


0052 


0 002 


-0003 


-0 001 


-0 001 


0 001 


-0 001 


0001 










(0 006) 


(0.036) 


(0 002) 


(0 002} 


(0 002) 


(0001) 


(0 001) 


{0 001) 


(0 001) 


Government Bonds 


0 03 


0010 


0 08 


0004 


0 018 


0 009 


-0021 


0 003 


-0 002 


0 000 


•0 005 


-0 001 










(0 011) 


(0Q23) 


(0010) 


(0008) 


(0 013) 


(0 009) 


{0 005) 


(0.005) 


(0005) 


Long Government 


0 05 


0 008 


038 


0 012 


0 014 


0020 


-0 029 


0007 


-0012 


-0 001 


-0014 


-0 004 










(0 017) 


(0019) 


(0 023) 


(0 017) 


(0 030) 


(0 020) 


(0 014) 


(0 012) 


(0 011) 


intermediate Government 


0 03 


0 014 


0 02 


-0 003 


0015 


0011 


-0024 


0001 


-0001 


0001 


-0 006 


OOOO 


Short Government 








(0 009) 


(0 028) 


(0011) 


(0 008} 


{0 013) 


(0009) 


(0 006) 


(0 006) 


(0 005) 


0 02 


0009 


006 


-0 001 


0 021 


0 004 


-0 014 


0 002 


oooo 


oooo 


-O002 


-0 001 










(0 008) 


(0 032) 


<0 006) 


(0 0Q5) 


{0007) 


(0005) 


(0003) 


(0 003) 


(0 003) 


Municipal Bonds 


004 


0040 


000 


-0 006 


0146 


0 013 


-0 024 


-0 003 


0000 


-0 001 


-0 003 


-0 004 










(0 004) 


(0 035) 


(0 007) 


(0 006} 


(0 009) 


(0 006) 


(0 004) 


(0 003) 


(0 003) 


Muni National Long 


004 


0040 


0 00 


-0 008 


0139 


0016 


0 028 


-0 004 


0000 


-0001 


-0 004 


-0 005 










(0 006) 


(0 037) 


(0 009) 


(0 007) 


(0 012) 


(0 008) 


(0 005) 


(0 004) 


(0 004) 


Muni Single State Long 


004 


0 043 


0 00 


-0 009 


0 145 


0014 


-0 025 


-0 003 


0000 


-0 001 


-0 003 


-0 005 










(0 005) 


(0038) 


(0 008) 


(0 006) 


(0 01Q) 


(0 007) 


(0 005) 


(0003) 


(0003) 


Murw California Long 


004 


0 047 


0 00 


-0 009 


0147 


0 018 


•0 029 


-0 006 


-0 001 


oooo 


-0 004 


-0005 










(0 011) 


(0 036) 


(0 009) 


(0 007) 


(0 011) 


{0 007} 


(0 005) 


(0 004) 


(0 004) 


Muni New York Long 


004 


0036 


0 00 


-0 004 


0139 


0 015 


-0 027 


-0 003 


0000 


-QjQ01 


-0 003 


-0005 










(0 004) 


(0 035) 


(0 008) 


(0 006) 


{0 010) 


(0007) 


(0 005) 


(0 004) 


(0004} 


Muni National tnterm 


0 03 


0045 


000 


-0 025 


0168 


0 015 


-0 021 


-0 006 


0002 


•0 001 


-0 003 


-0 004 










(0 009) 


(0 039} 


(0 007) 


(0 005} 


(0 009) 


(0 006) 


(0 004) 


(0 003) 


(0 003) 


Muru Singfe State (nterm 


003 


0046 


ooo 


0002 


0158 


0011 


-0 021 


-0 002 


0000 


0000 


-0 003 


-0 004 










(0 006) 


(0 036) 


(0 007) 


(0 005) 


(0 008) 


(0 005) 


(0004) 


(0 003) 


(0 003) 


Muni California Interm 


0 03 


0 040 


0 00 


0 009 


0133 


0012 


-0 022 


-0 003 


-0 001 


-0002 


-0 002 


-0003 










(0 034) 


(0052) 


(0007) 


(0 006) 


(0 009) 


(0 006} 


(0 004) 


(0 003) 


{0 003} 


Muni New York Interm 


0 03 


0 040 


0 00 


-0 004 


0171 


0 009 


-0 021 


0 000 


-0 001 


-0 001 


-0 002 


-0 004 


Muni Short 








(0 004] 


(0 036) 


(0 006] 


(0 005) 


{0 008) 


(0 005) 


(0 003) 


(0 003) 


{0 003} 


002 


0 037 


0 00 


-0 024 


0185 


0 006 


-0 011 


-0 001 


-0 001 


oooo 


-0 001 


-0 002 










(OC0S) 


(0 034) 


(0 003) 


(0 002) 


{0 004) 


(0 002) 


(0 002) 


{0 001) 


(0001) 



Convertibles 


0 18 


0046 


000 


Domestic Hybrid 


0 08 


0 009 


0 00 


Emerging Market Bond 


022 


0 036 


000 


International Hybrid 


0 07 


0 028 


0 00 


International Bond 


017 


0041 


0 00 


Muiitsector Bond 


0 07 


0 060 


0 00 



-0 009 
{0 011) 
-0 012 
(0 006) 
-0 050 
{0 023} 
-O001 
(0 008) 
-0 024 
(0 022} 
0 042 
(0 028) 



0040 
(0 051) 
0 039 
(0 046) 
0051 
(0079) 
0018 
(0033) 
0122 
(01337) 
0134 
(0 032) 



0065 
(0 036) 
0 004 
(0 033) 
43 034 
{0064} 
-0 006 
(0 013) 
0 088 
(0 019) 
-0 00*1 
(0 010) 



(0 023} 
-0 015 
(0 023) 
-0 020 
(0 035) 
-0071 
{0009} 
-0 015 
(0013) 
-0 026 
(0 007) 



0 081 
(0 043) 

0 037 
(0 038) 

0006 
(0 079) 
-0015 
(0 017) 

0 029 
(0 023) 

0 019 
(0 013) 



-0 013 
(0 030) 

0 023 
(0 027) 

0 042 
(0 053) 

0 021 
(0 011) 

0 024 
(0 015) 

0009 



0 009 
(0 020) 

0 001 
{0 020} 
-0 047 
(0 047) 

0002 
(0 007) 
-0 007 
{0 011) 
-0 007 
(0 005) 



-0 025 
(0 015) 
-0 022 
(0 014} 
0 034 
(0 024) 
-0 002 
(0 006) 
-0 015 
(0 009) 
-0 004 
(0 005) 



0 007 
(0 018) 

0 012 
(0 017) 

0118 
(0 034) 

0 007 
{0 005} 

0 026 
(0009) 

0 019 
(0 005} 



Table A3. Day-of-the-week effects from a regression of NAV changes on lagged changes and market indices 



Incremental Joint test of 





explanatory power 


si Q n ifi cance 


Monday 


Wednesday 


Thursday 


Friday 




pncr in SD(Pred)] 


{P-value} 


Coeff 


S E. 


Coeff 


S E 


Coeff. 


S E 


Coeff 


S.E 


International equity 


0 01 


0 42 


-5 6 


7 8 


43 


7 2 


-10 7 


7 6 


7 8 


7 4 


Diversified Emerging Markets 


0.01 


0 19 


-6 2 


10.9 


1 8 


10.5 


-19 2 


10 7 


16.1 


10.2 


Diversified Pacific/Asia 


0.00 


0.81 


-7.7 


92 


8.2 


9.4 


-0 2 


8 9 


3 6 


9 0 


Europe Stock 


0.00 


0 74 


0 4 


9 1 


4.3 


8 4 


-7.0 


9.1 


9 5 


9 0 


Foreign Stock 


0 00 


0 65 


-5 5 


80 


1 4 


75 


-10 7 


7.9 


2 8 


7.7 


Japan Stock 


0.00 


0 58 


-14 7 


11 8 


-0.3 


12 5 


-2.9 


11 2 


-12 2 


10 9 


Latin American Stock 


0 06 


0 04 


-35 0 


183 


-8 1 


18 4 


-49 0 


19 4 


4 7 


180 


Pacific / Asia ex- Japan Stoc 


001 


0 12 


30 


13 1 


16 5 


12 1 


0.3 


11 7 


27 5 


11 8 


World Stock 


001 


0 27 


-3 5 


79 


96 


7.2 


-7 7 


79 


11.3 


75 


Small Cap U S. Equities 


0 02 


0.06 


0.4 


10 8 


21 3 


10 0 


-1 1 


10 6 


22 3 


10 4 


Small Blend 


0 02 


0 08 


20 


95 


18 0 


9 1 


-1.1 


9.6 


195 


94 


Small Growth 


0 03 


006 


-0 8 


14.0 


28.3 


13.0 


-0 3 


13.2 


27 0 


13 2 


Small Value 


001 


0.03 


37 


76 


14 7 


7.4 


-0.3 


8.1 


19 2 


7.6 


Mid Cap U.S. Equities 


0.03 


0.13 


04 


11.3 


20.4 


10.0 


-3.5 


11.0 


18.1 


10 8 


Mid-Cap Blend 


0.03 


0 16 


0.7 


10.0 


16.4 


9.0 


-4.6 


9.9 


16 6 


9.6 


Mid-Cap Growth 


0.04 


0.09 


-1.6 


14.5 


29.7 


13.1 


0.9 


13.8 


23.3 


13.6 


Mid-Cap Value 


0 02 


0 18 


5 8 


9.0 


14.0 


8.0 


-5.4 


8.9 


13 8 


8.9 


Large Cap U S Equities 


0 04 


0 26 


62 


11 6 


14 9 


10 5 


-8 6 


11 5 


17 6 


11 3 


Large Blend 


0 04 


0.29 


64 


11.4 


13 3 


10 4 


-9 6 


11 4 


17 0 


11.3 


Large Growth 


004 


0 30 


37 


14 1 


19 8 


13 0 


-8 2 


13 9 


19 9 


13 6 


Large Value 


0 03 


0.20 


8 6 


99 


12 1 


8 8 


-7 6 


9 8 


16 2 


9 8 


Specialty U.S equity funds 


0 03 


0 03 


-0 9 


90 


16 8 


7 8 


2 0 


8 2 


20 3 


8 2 


Specialty - Communications 


0 03 


0 03 


9 0 


11 8 


22 5 


11 1 


2 1 


11 8 


27.0 


10 8 


Specialty - Financial 


0.04 


0 38 


-4 6 


13.5 


92 


12.4 


-9 0 


13 6 


23 6 


13 4 


Specialty - Health 


0.03 


0 38 


-6.6 


13 0 


16.5 


12 0 


-0.7 


11.9 


17 3 


12 2 


Specialty - Natural Resource 


0 06 


0.00 


2.1 


11.7 


37.8 


11 5 


19.1 


10.6 


32.2 


10 7 


Specialty - Precious Metals 


0.05 


0.16 


-17.7 


16 8 


11.2 


14.0 


27.2 


14.2 


14.7 


14 2 


Specialty - Real Estate 


0.02 


0.07 


-0.9 


6.8 


1.3 


6.4 


-9.0 


6.9 


19.7 


7.6 


Specialty - Technology 


0 07 


0.09 


11.1 


21.2 


43.8 


19 5 


1.3 


20 0 


31 9 


19 4 


Specialty - Utilities 


0.01 


0 19 


5 9 


7 1 


8 9 


62 


-0 9 


6 9 


12 1 


6 6 


High Yield Bond 


0 00 


0 08 


-0 9 


1 1 


-1.1 


1 1 


-4 1 


1 6 


0 0 


1 2 


Corporate Bonds (investment Grad' 


0 00 


0 49 


-3 4 


1 9 


-0.7 


1 8 


0 7 


2 1 


0 2 


2 3 


fnterm - Term Bond 


0 00 


0 45 


-4 2 


2 2 


-0 7 


2 1 


n Pi 


2 4 




2 7 


Long - Term Bond 


0 01 


0 72 


-4 0 


3 0 


-1.2 


2 9 


1 2 


3 2 


0 2 


3 5 


Short - Term Bond 


0 00 


0 29 


-2 1 


1 1 


00 


1.1 


1 1 


1 2 


0 4 


1 3 


Ultrashort Bond 


0 00 


0 04 


0 6 


04 


0.5 


0.4 


0 7 


0.4 


0 8 


0 5 


Government Bonds 


0.00 


0,38 


-3.8 


1 9 


-0.3 


1.9 


0.9 


2.1 


0 5 


2.3 


Intermediate Government 


-0 02 


0.28 


-4 4 


2 0 


-0 6 


2 0 


1.0 


2.2 


0 6 


2 4 


Long Government 


0.03 


0J4 


-5.5 


4.1 


-1,2 


4.0 


0 8 


4.4 


1 2 


4.9 


Short Government 


0.00 


0.18 


-2.4 


1.1 


02 


1.0 


1.0 


1.1 


05 


1 3 


Municipal Bonds 


0 00 


0 40 


-2.2 


1 3 


0.1 


1 3 


08 


1.5 


1 5 


1 7 


Muni California Interm 


-0.01 


0.47 


-2 2 


1 3 


03 


1.3 


0.4 


14 


1 2 


1 7 


Munt California Long 


0 01 


0 38 


-3 0 


1 6 


0 1 


1 6 


06 


1 8 


1 6 


21 


Muni National Interm 


-0 01 


0.47 


-1 8 


10 


03 


1 1 


04 


12 


09 


1 4 


Muni National Long 


0 00 


0 45 


-2 6 


1 5 


00 


1 5 


07 


1 7 


1 3 


1 9 


Muni New York Interm 


0 00 


0 28 


-2 4 


1 2 


-0 2 


1 2 


06 


1 4 


1 6 


1 6 


Muni New York Long 


001 


0 38 


-2.8 


1 6 


01 


1 7 


1.2 


1.9 


1 8 


21 


Muni Short 


-0 02 


0 17 


-10 


05 


02 


05 


03 


06 


08 


06 


Muni Single State Interm 


0 00 


0 33 


-2 0 


1-1 


06 


1.2 


09 


1 3 


1 1 


1-5 


Muni Single State Long 


0.02 


0.38 


-2 4 


1 4 


05 


1 5 


12 


16 


16 


1 8 


Other funds 


0.00 




















Convertibles 


0.01 


015 


21 


63 


11.0 


59 


-01 


60 


11.0 


6.3 


Domestic Hybrid 


0.01 


0 28 


3 1 


60 


7.8 


5.5 


-3 4 


60 


9.5 


6.1 


Emerging Markets Bond 


0 03 


0 00 


-18 8 


85 


-24 3 


83 


-33 4 


97 


-71 


86 


International Bond 


001 


0 00 


-9 3 


23 


-5 6 


22 


-2 2 


22 


-6 9 


24 


International Hybnd 


0 00 


0 32 


-47 


34 


1 4 


35 


-5 5 


3.5 


06 


35 


Mulitsector Bond 


0.00 


0 00 


-5 6 


1 6 


-3 0 


15 


-4.2 


1.8 


-1 5 


1 8 
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Table A5. Predictability of daily fund returns from prior-day S&P 500 change by year 

This table checks whether 1998 and 1999 were representative years for estimating the profitability of the trading 
strategy by comparing the standard deviation of predicted next-day fund returns and its components, return 
predictability (R) and volatility (SD(dNAV)), with prior years. Trading strategy profitability was about 25% higher for the 
1998-99 period than the entire 1986-99 period for international funds, due mainly to lower predictability, but profitability 
for small-cap funds was slightly higher. Only the S&P 500 is used to predict returns since daily data for the other 
indices was not available back to 1986. Standard errors are heteroskedasticity robust and adjusted for clustering 
within trading days 



In-sample predictability S&P 500 predictability 





SD(pred) 


R 


SD(dNAV) 


Coeff. 


S.E. 


Obs. 


International equity funds 














1986 


0.20 


0.16 


1.2 


0.21 


0.05 


1,311 


1987 


0.62 


0.26 


2.4 


0.29 


0.06 


2,437 


1988 


0.20 


0.27 


0.7 


018 


0.03 


2,649 


1989 


0.27 


0.10 


2.6 


0.32 


0.11 


3,185 


1990 


0.35 


0.34 


1.1 


0.35 


0.05 


4,928 


1991 


0.25 


0.27 


0.9 


0.28 


0.06 


6,301 


1992 


0.18 


0.23 


0.8 


0.30 


0.07 


6,506 


1993 


0.12 


0.17 


0.7 


0.22 


0.06 


9,198 


1994 


0.24 


0.30 


0.8 


0.38 


0.04 


16,281 


1995 


0.22 


0.09 


2.3 


0.44 


0.06 


20,908 


1996 


0.23 


0.10 


2.3 


0.31 


0.03 


91,821 


1997 


0.44 


0 30 


1.5 


0.38 


0.04 


184,071 


1998 


0.38 


0.25 


1.5 


0.30 


0.06 


229,794 


1999 


0.37 


0.34 


1.1 


0.33 


0.04 


272,496 


1998-99 (weighted by num. of obs.) 


0.38 


0.29 


1.3 


0.31 


0.03 


502,290 


1986-99 (unweighted) 


0 29 


0.23 


1.4 


0.31 




Emerging market equity funds 














1986 


0.03 


0.01 


1.8 


0.03 


0 21 


135 


1987 


0.90 


0.40 


2.2 


0.42 


0.07 


502 


1988 


0.22 


0.31 


0.7 


0.20 


0.03 


506 


1989 


0.16 


0.19 


0.8 


0.20 


0.11 


504 


1990 


0.52 


0.43 


1 2 


0.51 


0.08 


724 


1991 


0.34 


0.37 


0.9 


0.38 


0 07 


758 


1992 


0.19 


0.25 


0.8 


0.31 


0.08 


814 


1993 


0.15 


0.20 


0.8 


0.30 


0.09 


1,619 


1994 


0.32 


0.29 


1.1 


0.51 


0.07 


3,516 


1995 


0.30 


0.06 


4.6 


0.60 


0.09 


4,772 


1996 


0.25 


0.06 


4.3 


0.33 


0.04 


24,001 


1997 


0.51 


0.26 


2.0 


0.45 


0.05 


47,418 


1998 


0.46 


0.25 


1.8 


0.35 


0.08 


57,619 


1999 


0.44 


0.33 


1.3 


0.38 


0.05 


67,622 


1998-99 (weighted by num of obs.) 


0.45 


0 29 


1.6 


0.37 


0.04 


125,241 


1986-99 (unweighted) 


0 34 


0 24 


1 7 


0 36 






U.S. smaii-cap equity funds 














1986 


0.20 


0.17 


1 2 


0.22 


0.04 


1,518 


1987 


0.62 


0.36 


1.7 


0.29 


0.08 


1,518 


1988 


0 14 


0.02 


7.9 


0.12 


0.04 


1,518 


1989 


0.17 


0.06 


2.9 


0.20 


0.03 


2,386 


1990 


0.28 


0.31 


0.9 


0.27 


0.06 


3,342 


1991 


0.20 


0.23 


0.8 


0.22 


0.04 


3,799 


1992 


0.15 


0.18 


0.8 


0.24 


0.07 


5,478 


1993 


0.17 


0.19 


0.9 


0.31 


0.07 


6,808 


1994 


0 15 


0 17 


09 


0.25 


0.08 


7,877 


1995 


0.12 


0.11 


1.1 


0.24 


0.09 


9,812 


1996 


0.16 


0 04 


3.9 


0.22 


0.08 


45,743 


1997 


0.16 


0.14 


1 1 


0.14 


0.08 


95,871 


1998 


0.19 


0.12 


1.6 


0.15 


0.09 


129,898 


1999 


0.17 


0.08 


2.0 


0.14 


0.04 


159,612 


1998-99 (weighted by num of obs ) 


0.18 


0.10 


1.8 


0 14 


0 04 


289,510 


1986-99 (unweighted) 


0 20 


0.16 


20 


0.22 







Table A6. Family predictability effects for families wth thirty of more funds 

Dependent variable Log{r) 





Family 


No of funds 




Total assets 




— — 




(7o wiin loaof 


($ billions) 


__. . . — —- — - 

Fnmanly n 0-1030 families 










Scudder Funds 








29 


Warburg P incus Funds 














i-r 




123 


Priced Rowe Funds 


0 06 




Q 


98 


Stfong Funds 










Dreyfus Group 


0 04 


73 


3 


35 


vanguard tjiroup 








442 




0 02 


92 






UAM Funds 


0 01 


56 




3 


Of A Investment Dimensions Group 












-0 03 


33 




"3 


Fidelity Group 


-0 05 


145 


45 


501 


GMO IXC 








If 


Loomis Sayles Funds 


-0 53 


35 


















Pr '^atomon^Bro^ere ,1 G'roup 


0 41 








idex Group 


0 28 


40 


100 




Psrkstone Group 




36 


100 


3 


Hartford Mutual Funds 


0 13 


44 


100 


4 












Oppe n hei m e rFu nds 


0 10 


145 


96 


65 


Prudential Mutual Funds 


0 08 


195 


94 


34 






2 ° 9 




69 


Soar Steams 


n n7 




inn 




Fidelity Advisor Funds 


0 06 


162 


99 


61 


AIM Family of Funds 


0 05 


156 


98 


86 












Smith Barney Group 


0 05 


152 


1 98 


•u. 


Putnam Funds 


0 05 






195 


Hancock John Funds 


0 05 


89 


100 


23 


Heritage Family of Funds 


0 05 


31 


97 




PiMCO Funds 


n nf 








Victoiy ^ro u P 






07 




Armada Funds 


0 04 


AA 


86 




Chase Vista Funds 


0 03 


65 


90 


10 


Safeco Mutual Funds 


0 03 


44 


59 


4 


Pillar Funds 


n ft 3 


31 


95 


1 


Federated Funds 


0 03 


147 


90 


32 


STl Classic Funds 




62 


Inn 




Van Kampsn Funds 


n ao 


138 




46 


Mernll Lynch Group 


nn 






71 




0 02 








oidi© otreei nesearcn viroup 








9 


^ lrS A ^Ktf Tc" ln y eS ' r " ent FljndS 


0 01 


Rf) 


H7 




Lord Arjbett t-anuly ot Funds 








21 


BlackRock Funds 




133 




19 


Natrons Funds 


nni 




<M 


18 


Norwest Advantage Funds 


nni 




Qn 




Delaware Investments 


n ™ 




Q« 


1 


Ark Funds 


0 00 


T4 


100 




MainStay Funds 




166 


100 


1 ^ 


Wachovia Funds 


0 00 


32 


86 




menean Express inancial 


j! ~~ 






^1 


Ons Group 




128 




31 


Kemper Funds 


ji n 

*r ~] 




OQ 


35 


Ivy/Mackenzie Group of Funds 




en 


OO 




Ptoneer Group 


"Z ~~ 




inn 


•>n 


Goldrnan Sachs Asset Mo,ml Group 








vt 


Colonial Group 


z~ 
"~ z~ 


in7 


cm 


16 


MFS Family of Funds 




ft 


0 




Enterpns© Group 






inn 




GE Funds 


j~ 


fifl 






Evergreen Funds 








33 


Alliance Capital Funds 


-0 04 


153 


97 


45 


Galaxy Funds 


-0 04 


46 


84 


7 


Munder Funds 


-0 05 


102 


98 


7 


Franklin Group of Funds 


-0 05 


135 


99 


87 


Phoenix Funds 


-0 06 


119 


99 


12 


Seltgman Group 


-0 06 


67 


100 


15 


Davis Funds 


-0 06 


36 


100 


17 


Fortis Funds 


-0 07 


56 


100 


3 


Northstar Funds 


-Q08 


35 


100 


3 


PaineWebber Mutual Funds 


-0 09 


68 


98 


9 


Eaton Vance Group 


-0 09 


145 


96 


24 


Aetna Mutual Funds 


-0 10 


72 


95 


2 


SEI Funds 


-0 10 


39 


100 


18 


Mercantile Funds 


-011 


60 


96 


2 


North America n Funds 


-0 12 


38 


100 


1 


Fiist Investors Group 


-0 12 


38 


100 


4 


Templeton Group 


-0 12 


36 


96 


50 


New England Fund Group 


-0 2\ 


61 


91 


6 


WM Group of Funds 


-0 22 


33 


100 


4 


AmSouth Funds 


-0 22 


33 


67 


2 


Stagecoach Funds 


-0 24 


68 


91 


6 



Notes 

1 , The standard error for each individual family effect is about 0 205 



Abstract 



Daily changes in mutual fund net asset values (NAVs) are serially corre- 
lated and predicted by prior-day changes in market indices due in part to 
non-synchronous trading and stale prices being included in NAVs. NAVs 
are most predictable for international equity funds, whose NAVs almost 
always use closing prices that are unadjusted for movements in the U.S. 
market since foreign markets closed. Investors trading on this predictabil- 
ity in international equity, U.S. small-cap equity, and high-yield bond funds 
can earn excess returns of 9-12 percent, 6-8 percent, and 2-4 percent, re- 
spectively, while making only four roundtrip trades per year. This trading 
frequency is allowed without transaction fees by about half of no-load in- 
ternational equity funds. The pricing of exchange-traded closed-end funds 
and ADRs also does not fully reflect predictable changes in closed-end fund 
NAVs or foreign market indices, although transaction costs prevent an arbi- 
trage strategy. The potential for profitable trading of open-end funds poses 
a threat to the returns of buy-and-hold investors and may require changes 
in mutual-fund or even regulatory policies. 



